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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 
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‘Burton gs 


(SAFETY LOCK—UNIQUE FEATURE) 


*<* TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one ay 
Pe man in afew minutes and positively adjusted and safely 
locked in position, thus avoiding any possibility of 


being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 





Size HEIGHT Approx. 


Weight each 
Fully Closed Fully Extended om the. 


9 fe. 10 in. 50 
» 10 fe. 10 in. 54 
x7’ , , . 12 ft. 5% in. 58 rx 
cr ‘ ; in. 16 ft. O in. 72 BEAM PROP 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.1 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2° dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 1%” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™.- 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cémbelgi, Chatham 
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Suppliers of 
Cast Stone Facing Blocks for 
Prestressed Concrete Bridge 


recently constructed by British Railways, Western Region, at Barmouth. 
Designed under the direction of Mr. M. G. R. Smith, Civil Engineer, Western 
Region, British Railways. 


We specialise in all forms of precast concrete for civil engineering and building contracts, and 
invite inquiries for standard products or to special designs. 


CANAL ROAD WORKS ° WELSHPOOL : Telephone: 320 








THE DISPLACEMENT METHOD OF 


FRAME ANALYSIS 


By G. P. MANNING, M.Eng., M.Inst.C.E. 


128 pp. 88 illustrations. 19 tables. Price 9s.; by post 9s. 9d. 
2.10 dollars in Canada and U.S.A. 


Full details and many examples of the application of the ‘* Displacement Method "’ of analysis 
of indeterminate frames, which has been proved in practice in a large design office for more 
than fifteen years. This labour-saving method can be applied to simple and complex frames, 
closed frames, and continuous beams of constant and non-constant section. Solutions are 
obtained by slide-rule, time is saved and the risk of errors is reduced. 

(1) Full discussion of the principles of the Displacement Method. 

(2) Application, with examples, of the method to—(i) Rectangular frames with members of 
constant section ; (ii) Frames with sloping members of constant section ; (iii) Multiple-bay 
and Multiple-story frames with members of constant section ; (iv) Settlement and shrinkage ; 
(v) Simple frames with members of non-constant section ; (vi) Brackets on columns ; (vii) 
Complex frames with members of non-constant section ; (viii) Continuous beams. 

(3) Tables for fixed-end bending moments and shearing forces and elastic constants for 
members of constant section, for members with parabolic soffits, straight splays, curved splays, 
deep ends, or uniform taper, and for members with two parts of constant section. 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.I, England 
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6 MIDGET Hoss 


Saves lime and money 
on every kind of conitacT 


Low purchase price with i 
negligible running and maintenance costs 
Easy to install and easy to move to other 
locations 


5 cwt. capacity to handle barrow loads, 
beams, lintels, etc. 


Faster speeds for triple bucket duty and 
lighter loads 


Adjustable radius up to 5 ft. 


ACE top trip prevents overwinding 
Winch quickly detachable from jib for 
separate use if required 


Snap action hook for changeover of rope 
reeve, dismantling or assembly 


Load taken on 4 scaffold tubes increases 
safety 


Built to last 


Petrol or electric drive 


PROMPT DELIVERY 
Write for illustrated leaflet 


Demonstrations can be arranged 
PLATFORM HOISTS -WIN 


ACE MACHINERY LTD., PORDEN ROAD, BRIXTON, LONDON, 5.W.2 
Telephone: BRixton 3293 (9 lines) And at Brentford 
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APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT, R.A. 


RENDEL, PALMER & TRITTON 
CHIEF ENGINEER TO THE COUNCIL 


SIR T. PEIRSON FRANK, M.INST.C.E. 


PETER LIND & COLTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.1 


TELEPHONE: GROSVENOR 460! 
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Reduced Handling Costs & Manpower 
PORTABLE - QUICKLY ERECTED & DISMANTLED 


This new electric tower crane offers many 
advantages in methods of mechanical handling. 
With its great height and long reach many jobs 
executed by motorised equipment or manual 
labour can be handled quicker and easier by the 
BRAYDA with a marked saving in handling costs. 


At a radius of 20 feet the BRAYDA can lift 
3 tons 9 cwt. to a height of 123 feet. 

At a maximum radius of 65 feet the BRAYDA 
can lift 29.5 cwt. to a height of 75 feet. 

Can operate in close ae to walls— 
framework, etc. Turning radius of II} feet 
inside track. 

All operations controlled from driver’s cab 
which can be raised or lowered as required. 


A FEW OF THE MANY USES OF THE BRAYDA TOWE! 
CONSTRUCTION OF BLAST FURNACES ANI 





al 

S 
Rs, XERS 

HOUSES , FLATS, OFFICES, FACTORIES, HANGARS, ETC. 


LOOK TO BRAY FOR NEW DEVELOPMENTS 
AND CONTINUED LEADERSHIP 
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BEET SUGAR FACTORY, 
CANTLEY 


Elevated Roadway and Silos 
Consulting Engineer: W. C. Andrews, 
0.B.E., M.1.C.E., M.1.Struct.£. 


In addition to the one featured above, 
several of the installations at The British 
Sugar Corporation’s Cantley Works 
are founded on... FRANKIPILES. 


The Franki Compressed Pile Co., Ltd. 
(FRANKIPILE) 


39, Victoria Street, London, S.W.1 
‘Phones: ABBey 6006-9. ‘Grams: Frankipile, Sowest, London 


And in Australia, British West Indies, New Zealand and South Africa 
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... Specialisation in 


rhe Turcomponceesysen COMCrete formwork 


. without equal for safety, 
speed of erection and dis- 
mantling. No other system 
can guarantee so little deflec- 
tion without propping. 


= . 
Flexible 
Shell Root Construction is simpli- . 
hed by the use of ‘Kwikform’ 
Flexible Formwork. Minimum * 
constructional time true clean 
sotht maximum unobstructed ’ f 
working space — adaptability to i O r ' nh 
any radius above 3 ft.— absolute i W 0 a l 
rigidity of formwork. , 


The Adaptable Concrete Form- 
work. Designed for use in the 
widest possible range for double or 
single facework ; columns ; beams ; 
piers ; battered retaining walls, etc. 
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The illustration shows Flexibie Formwork 
in position to receive reinforcing. 


7 e i 
| in 


eh 
aul. 


She fi 


Circular Tank construction is simple, speedy and 
economical when Flexible Formwork is used. 
Illustration is by courtesy of Preload (G.B.) Ltd. 


De-criptive literature of 
al! ‘Kwikform’ equip- 
ment available on re- 
quest. SALE or HIRE 


Patents granted and 
pending in all principal 
countries of the world. 


KWIKFORM LTD., WATERLOO ROAD, BIRMINGHAM, 25. 
London Office : 66 Victoria Street, S.W’.1. 
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 anING CONTRACTORS 
EVERY WHERE 
STANDAROISE 


“Wickham 


BUILDERS’ HOISTS 
AND WINCHES 


because 


I. They are more dependable— 


designed and ruggedly built to reduce 
wear and tear, 


because 
2. They take less time to erect— 


quick-fitting tower masts are self- 
aligning ; require no fishplates. 


because 


3. They have a longer effective life 


—robust sections throughout . . . self- 
aligning bearings ... power units 
totally enclosed to give complete pro- 
tection in dusty, adverse working 
conditions 


For full details, apply for illustrated Folder 
There’s a Wickham Agent in your district ! 


WICKHAM ENGINEERING CO. LTD 


34 VICTORIA STREET, 
LONDON, S.W.|! 
Telephone: Abbey 5967/8 
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xu 


REINFORCED 
CONCRETE 
CONSTRUCTION 


SPECIALLY DESIGNED 

TRAVELLING FORM- 

WORK IN USE ON CONSTRUCTION OF 
REINFORCED CONCRETE RETAINING WALLS. 
(Formwork by Parry) 


UNITED KINGDOM CONSTRUCTION 
& ENGINEERING COMPANY LTD.. 


Civil 2 ee, ee CONTRACTORS 
HAMMOND ROAD KIRKBY INDUSTRIAL ESTATE LIVERPOOL 
TELEPHONE SiMONS Ww LIMES 
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TO ALL WHO HIRE STEEL SHUTTERING 
‘H’ FRAMES AND PROPS 


your buyword for 
economy 


4 a 5 
+ LS 


OWN A STOCK OF nLFORNS, wire 


AND ov oe AND SAVE YOURSELF MONEY 


“AS WELL AS CONTRACT TIME 


MILLFORMS (the automatically aligning and self-supporting steel shuttering 
for concrete walls, floors, column: and beams), MILLFRAMES (the 
greatest single time-and-labour-saving advance in tubular scaffolding 
technique) and MILLPROPS (adjustable tubular steel shores) are the finest 
stock investments you can make. They save you money every time you use 
them—and you save more when you own them. Write for full details now. 


MILLS SCAFFOLD CO. LTD. 


(A Subsidiary of Guest, Keen & Nettlefolds, Led 
Head Office ; TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 + RiVerside 5026'9 


Agents and Depots: BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON 
CANTERBURY - CARDIFF - COVENTRY - CROYDON - DUBLIN - GLASGOW - HULL 
LIVERPOOL - LOWESTOFT - MANCHESTER - NEWCASTLE - NORWICH - 
PORTSMOUTH - READING - SHIPLEY - SOUTHAMPTON ~- SWANSEA 


- BRISTOL 

ILFORD 
PLYMOUTH 
YARMOUTH 
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Prestressed concrete viaduct, with reinforced concrete piers and foundations, for the British 
Railways, Western Region, at Barmouth. Designed under the direction of Mr. G. R. Smith, 
Civil Engineer, Western Region, British Railways. 


REINFORCED CONCRETE 
PIERS AND FOUNDATIONS 
CONSTRUCTED BY 


DAVIES BROS. 


CONTRACTORS 
FOR 
CIVIL ENGINEERING 
AND REINFORCED CONCRETE 


= DAVIES BROS. BARMOUTH } 
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! THE HIGH-FREQUENCY VIBRATOR 


(HUMDINGER ) WITH THE SLOW-SPEED DRIVE 


A new type immersion vibrator 


Petrol or Electric 
NG - a 


x R — acl 
FASTER 5 yCRETE— 

ps ‘nd COOMANcE c0s!? 

oO 10,000/12,000 


@ Send for descriptive leaflet © Vibrations per minute 


(@Xcre@ FF agrees aeammamamaee ie: a 
CAPCO ” i. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 











The “‘ CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. “spore 


BEACONSFIELD ROAD, LONDON, N.W. 10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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LEICESTERSHIRE COUNTY COUNCIL 
RECONSTRUCTION OF 
FOSSEWAY A46 


This work was carried out by 
AT SIX HILLS 


direct labour by the Leicestershire 


County Council. 


with 


REINFORCEMENL EN 





McCALL & COMPANY (SHEFFIELD) LTD. 
TEMPLEBOROUGH - SHEFFIELD 


and at LONDON 


SRB - 39 
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CUNITE AND 
CEMENTATION 





Systematic repairs to structures 
oe based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


bl y Specialists In the Repair of Engineering Structures 
fea S), ip =) S OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 








CONCRETE 
REINFORCEMENT 


BENT TO SPECIFICATION 


In 9 months we manufactured and supplied to the British 
Cast Concrete Federation, reinforcement for the M.O.W. 
Standard Hut involving 60,000 cut, bent and welded cages, 
and 5,000,000 stirrups, and therefore rightly claim to be 
specialists in the production of all types of cages where 
reinforced concrete is required. Whether for use in 
Garages, Runways, Docks, Warehouses, Forecourts, etc., 
** bending is carried out to your own Specification.”’ 


CAGES FOR CAGES FOR 
PRECAST REINFORCED 
CONCRETE CONCRETE 


© FRAMEWORK 


SOMMERFELDS LTD. 


WELLINGTON, SHROPS. - Telephone: 1000 (5 lines} 
& 167 VICTORIA ST., LONDON, S.W.I Telephone: VIC 1000 





PAZ ZK 
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DOUGLAS 


RIVERSLEY PARK NUNEATON 


Hq a Ea BR 
high a ee ae Sl sacl 
“ a 


G. ASHTON, A.M.1.C.E., M.I.Mun.E., MAGNEL-BLATON EQUIPMENT 
Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD 


first prestressed bridge 
in the Midlands 
SPAN 60 ft. 








ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA, 





B 





1A dears tiee 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 


—- up to 135 ft. vertical or 
ft. horizontal. 


Smaller PC4—8/10 cu. yds. per 
hour. 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite: all essential surfaces In 
contact with concrete are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


@ The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


Pump Company inp 


4 STAFFORD TERRACE, LONDON, W838 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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DE HAVILLAND PROPELLERS LIMITED 





Specialists for 






nearly twenty years 
in equipment 

for fatigue-test, vibration and 
stress measurement, for the 
aircraft industry and many 


other industries. 


DESIGNERS AND MANUFACTURERS OF 


Moving coil vibrators ° Power amplifiers 
Multi-channel recording oscillographs ° Steady-stress bridges 
Instrumentation slip-rings ° Pressure and vibration pick-ups 


Strain gauges 


Electronics Division, Farnworth, Lancashire and Hatfeld, Hertfordshire. 


{ll enquiries to Hatfield 





ce eg 
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SKAYANNIS TABLES 


For solving quickly and accurately the problems of any continuous beam 





Of all the problems which the wider use of reinforced concrete in building 
construction has set the engineer, those of the continuous beam are the most 
frequent and consume the most time. Many tables have been published which 
give the theoretical solution for specific cases only, but so far none has been 
compiled to give the solution to the whole problem. 

The lack of comprehensive tables probably accounts for the wide use of the 
Hardy Cross method, but it will be found in practice that the twelve Skayannis 
tables provide a quicker solution without sacrificing accuracy to simplicity. 

The use of Skayannis tables gives an immediate solution for computing the 
distances of the fixed points, and entirely eliminates the need for graphical 
construction. 


Introduction, worked-out examples, tables, and a nomographic chart for the 
determination of the positions of the fixed points. 


Price 21s. post free, from: 


LANGE, MAXWELL & SPRINGER LTD 
41-45 NEAL STREET LONDON, W.C.2 














_GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


with % 
my } j J : 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


5. 


9 
+ 


Factory, London. Architects: Messrs. Clifford Tee & Gale. 


Telephone: CEN. 5866 j. A KING & Co. LTb., 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4. 
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ISTEG STEEL PRODUCTS LTD. (SALES) 43, UPPER GROSVENOR ST., LONDON W.!. Tel: Grosvenor 1216 
ISTEG IS MANUFACTURED BY ISTEG STEEL PRODUCTS LTD. AT: ' 


\ 


Cwmbran, McCall & Co. (Sheffield) Ltd., Templeborough, Sheffield, The Steel Componies Ltd. Sheffield 
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Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 


ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 

ELECTROTYPING and STEREO- 

TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to “Concrete.” 
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The answer to the steel problem 


Steel shortages present another opportunity to show con- 
crete’s versatility—prestressed concrete is the latest example. 
Remember, however, the added strength lies in the high 
tensile wire within the concrete. And remember, also, that 
wire made by JOHNSONS has set the standard of efficiency 
since its use in the first of Britain’s prestressed concrete 
bridges. First with so many developments, Johnsons again 
led the way with 8’ 0” coils and indented wire. 





STRAIGHT CIRCLES ! / 
Off-loading the 8’0” coil of Johnsons pre- 
stressing wire which “pays out’’ in 
} straight lines on site. 





JOHNSONS 
WIRE P.O ee FOR THE CONCRETE 


INDUSTRY 


RICHARD JOHNSON & NEPHEW LTD. FORGE LANE MANCHESTER I! 
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KEEPING 


CORROSION 
AWAY .... 


Industrial floors have 
to be designed to re- 
sist the most violently 
corrosive processes. 
The illustration shows 
a five-layer floor of 
Windsor’s materials, 
scientifically planned 
to give maximum pro- 
tection. Windsor's 
produce a complete ° > 
range of materials . i } °Z % Pin on ) 
and preparations for proof- ). a 4 . | 
ing concrete and resisting 
corrosion. Their methods of 
carefully planned floor laying eS . + , ’ 
ensure a liquid-tight and acid-, — \@ueowune 
alkali- or oil-resisting surface Neo eusaree res wea pai en ie 
which will give years of service a 


without rept. H. WINDSOR & CO. LTD. 


Details and advice on any 748 FULHAM ROAD, S.W.6. Telephone: RENown 6006/7/8 
problem are gladly given. 


119 VICTORIA STREET, S.W.1. Telephone : ViCtoria 9331/2 





ee et 
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Contract 
New Zealand 


at watt 
Boab. |} 


Bim 
“ 


cé2 Based on an original drawing by C. H. Haggis. F .RS.A., F1.B.D 


An artist's impression of the new 
Hydro Electric project to be carried 
out at Roxburgh, New Zealand. Eight 
generators will develop a total of NOW AS IN THE PAST... 
320,000 kw. making the scheme one 
of the largest in the Southern UB | i a ¥ S 


Hemisphere. BUILD FOR THE FUTURE 


he A SN a ear ese 


HOLLAND & HANNEN AND CUBITTS (N.Z.) LTD 


In association with s, 4, CONRAD ZSCHOKKE 


LONDON OFFICE: ONE QUEEN ANNE'S | NEW ZEALAND OFFICE: A.P.A. BUILDINGS 
GATE WESTMINSTER ENGLAND | GREY ST. WELLINGTON NEW ZEALAND 
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Let our Technical Service Dept. 
solve YOUR Fixing Problems 


Here at your service is an organisation prob- 
ably unique in the world—a group of well- 
equipped specialist engineers whose sole 
job is research into every aspect of fixing, in 
every kind of hard material. 

Write us about your fixing problem. It will cost you 


nothing, and there is a very good chance that it will 
save vou a lot of time and money 





VICES 


TECHNICAL LITERATURE gladly sent 
on request. Write to The Technical Ser- 
vice Department. 


THE RAWLPLUG COMPANY LIMITED - CROMWELL ROAD: LONDON © S.W.7 


Wee «a Soecialste Job 


* WATERPROOFING * DUST PROOFING 
* HARDENING * OILPROOFING 
* COLOURING * DECORATING 


Coment and Concrete 
“SEALOCIRE TIE” 
“SEALANTONIE” 
"“SEAILANTTIEX” 


ARE “‘ SPECIALITY” PRODUCTS SOLELY MANUFACTURED FOR CEMENT AND CONCRETE WORK 
FOR ADVICE AND SERVICE WITH SALES, WRITE 


SEALOCRETE PRODUCTS LTD. 


Tel.: LADbroke 0015-6-7 
ATLANTIC WORKS . HYTHE ROAD . LONDON, N.W.10 [0h LADBmoie Gotten ns, Londen 
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Set of 4 Permanent Ha 

for the B.O.A.C. with Work- 
shops, Stores and . 
London Airport. Carried out 
for the Air Ministry on 
behalf of the Ministry of 
Civil Aviation. 

Designers : Sir Owen Williams 
and Partners 


W. & C. FRENCH LTD. 
Head Office: Buckhurst Hill, 
Essex. Tel.: Buckhurst 4444 
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and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range of tilting, and non-tilting mixers and self-priming water pumps. 


' RANSOMES & RAPIER LIMITED 


: IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 














Flexpand is suitable for use with either concrete floors 

or roads. It consists of a solid cake of bitumen between two layers 
of bitumen felt. When inserted between the joints of the con- 
crete it takes up the contraction and expansion due to temperature 
changes. In addition, Flexpand Expansion Jointing minimises the 
risk of crumbling edges caused by heavy wheel traffic. 


ANDERSON’ S$ FLEXPAND Expansion Jointing 


. ANDERSON & SON LTD., STRETFORD, MANCHESTER AND CONCRETING PAPER 
Roach Road, Old Ford, London, E.3 
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END OF PROJECT 


Sn ed 
SCALE IN FEET 


PRESTRESSED CONCRETE BEAMS 


Three and a half miles of the |5-mile crossing 
between St. Petersburg and Palmetto being con- 
structed in prestressed concrete are designed on 
the Lee-McCall System. The pile bents are at 
48-feet centres and each span consists of six 
precast beams, each post-tensioned with three 
\-in. diameter ** Macalloy "’ high tensile steel bars 
tied with an in situ deck slab. 


This project is under the direction of Mr. W. E 
Dean, Chief Bridge Engineer to the State of 
Florida, and the Consulting Engineers are Parsons, 
Brinckerhoff, Hall and Macdonald, of New York 
The prestressed beams are being manufactured at 
Port Tampa by Hardaway Contracting Company, 
who are also the main contractors. 


Particulars are given in Bulletin No. |, available on request. 





McCALLS 


TEMPLEBOROUGH ° 
TELEPHONE. ROTHERHAM 2076 (P. 8. EX 5 LINES) 


MACALLOY 


SHEFF 


LIMITED 


PrP. 0. BOX 4i 
8-10 GROSVENOR GARDENS S.W.1 


'eto ° 
LONDON OFFICE : 
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BD) for all forms of 
PRECAST 


~~ -«- CONCRETE 


materials, experienced 
workmanship, expert 
supervision, and excellent 
service. 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


: Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092. 





For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eB AXa TU hy 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ Operate at 9,000 to 15,000 Vibrations per 
minute from low flexible shaft speeds of 
4,500 to 7,500 R.P.M. 

@ Petrol or Electric Driven. 

@ Fitted centrifugal clutch, long-life flexible 
drive and vibrator. 

@ Robustly built throughout and backed by 
genuine service. 


Mode) VP 250-A (Swivel Base or Barrow Mounting) 


Prompt Delivery. Genuine Service. Re-sale Terms 
available. Equipment supplied on Hire—write for 
Terms 


%& We operate a 48-hour Shaft Repair Service for Immediately Convertible! 


all makes 
Additional Tools for : SURFACING, WET 
Wr for Spe fly decrive Cage neat CoNcKETE: CRMDING, Dc 


THE FLEXIBLE DRIVE & TOOL co. LTD. Concrete and Steel—2” in Wood). 


Specialists in the design and manufacture of flex-shaft tools 


for over 30 years. Agents throughout the world. 
18, Queensberry Way, South Kensington, London, $.W.7 =p, 
‘Phones: KENsington 3583 and 4747 Z 
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Standard Factories at Crawley New Town 











tr is now generally accepted that ‘*TwisTeeL”’ are 


the leading exponents of Barrel Vault Roofs in 

Britain. In the course of designing 

most of the shell structures built in 

this country, we have acquired 

an unequalled store of knowledge 

on the subject and have given REINFORCEMEN T LTD. 
our engineers the experience which 

is so essential for producing the correct 


solution. May we place our services at your disposal? 





LONDON: 43 Upper Grosvenor Str.,W.1 Telephone: GROsvenor 1216 - Bimmincuam; Aca Sr., 
SmetTHwick, Starrs. Telephone: Smethwick 1991 - Mancnester: 7 Oxrorp Rp., MAncnester, 1. 


Telephone: Ardwick 1691- GLascow: 19 St. Vincent Pace, Giascow, C.1. Telephone: City 6594 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 





ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAiLsworth 1115/6 











DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists, 




















QUARE 


— for 100°|, 
DETAILS delle cls 
CONCRETE 





AAT 











FOR ROAD 
REINFORCEMENT DEPTFORD fTel.: TiDeway 1486-7 LONDON, 8.E 





DAMP - PROOFING LTD. 
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s‘Expamet’ Expanded Steel —the reinforcement with unequalled mechani- 


cal bond « The Expanded Metal Company Limited, Burwood House, Caxton St.. 
S.W.1. Abbey 3933. Stranton Works, West Hartlepool. Hartlepools 2194. 


Also at Aberdeen, Belfast, Birmingham, Cambridge, Cardiff, Exeter, Glasgow, Leeds, Manchester 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


PRODUCTS OF THE 


66 v $ 9? 
owe ORIGINAL MAKERS OF 
Experience has shown that the production of CONCRETE MOULD OILS 


precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S." Mould Com- We specialise in the production of mould oils and com- 


ee a ee ae pounds for concrete work of every kind, from mass 
‘< ” concrete work to high-class architectural stone work, 

8.A. and have an unrivalled experience which enables us to 
This Mould Compound has been specially give expert advice on all mould oil problems. We 
produced to satisfy the requirements of those have a grade for every purpose, and will be pleased to 


engaged in the production of spun concrete , , . 
products submit full details; samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ** Columba, Leeds, 3." 

















The successful way to re- 
condition defective con- 
crete structures, encase 
structural steelwork, and 
line tunnels and water 
reservoirs. Developed 
and applied in all parts of 
the world with the re- 
sources, experience and 
skill of The Cementation 
Company, Ltd. 











A EAA EEN CE UL INO a YN 


The Cementation Com- 
pany, Ltd. have the re- 
sources and the experi- 
ence to undertake piling 
work for Hammer Founda- 
tions, Factory Extensions, 
Machinery Bases, Under- 
pinning, Bridges and any 
similar purpose in any part 
of the world. And the 
skill to complete the work 


quickly and inexpensively 


CEMENTATION 


: eS For nearly half a century we have, by one or more of our 
working space are limited processes, successfully prevented leakage of water through, 
and freedom from harmful under and around dams, from service and impounding 

reservoirs, filter beds, draw-off tunnels and other ancillary 
vibration is essential. works. Our reputation is world-wide. 


even where headroom and 


cE corm TION 


BENTLEY WORKS-* po ct DON. 54177-8-9 
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— 


s and Renderings 


Wm. 


uiries for Gu 
uctures 


of the country: CREWE 
HASLINGTON Crewe 2265-6. 


Telephone - 


nite Lining 
of every kind | 





n any part 


We invite ing 
for new oF old str 














THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* + * 


REAVELL & CO., LTD. 
RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH." TELEPHONE: 2124 
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-SISALKRAFT 


is NOW available 
from stock 


Do You Know? 


SISAL FIBRES weight for weight are STRONGER THAN STEEL ! 
Over half-a-mile of these super-strength fibres 
form the two-way reinforcement in every square 
yard of SISALKRAFT. 


BITUMEN Nature’s most completely waterproof substance 
is heavily coated on both outer sheets of .. . 


the STRONGEST and BEST PAPER for TOUGH 
and TESTING uses. 


Dont make clr— 
You can NOW howe the BEST 


4 PRICES have been REDUCED and all grades are availabi 
for IMMEDIATE DELIVERY 


Samples and technical information from 
Sole Distributors Yor British Sisalkraft Led 
J.H SANKEY & SON.L'? 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 
"Phone: HOLborn 6949. ‘Grams: Brickwork, Estrand, London 
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SUPER 


8 ee 


SUBMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 
SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 

For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 

at early dates and impervious to water, such adhesive power that a |” thickness will 

oil, etc., without any form of surface resist an outside pressure of at least a 20’ 

coating. head of water. 
For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 
Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
etc. undercoat to coloured finishes 

Technical Information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEM ENT LT D., caemeian Wee > SQUARE, Phone : 


Euston 1808 














PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


Phone 22480 LEEDS, 10 ’Grams: “Grease.” 
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* Reinforced Concrete 
DESIGN AND CONSTRUCTION 


* Floors 
IN SITU AND PRECAST 


* Staircases 
* Cast Stone 
* Granolithic Pavings 
* Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
26 West End Avenue, Pinner, Middlesex. 
Telephone: Pinner 6223, 5159 & 6269. 


BIRMINGHAM 
Northcote Road, Stechford. 
Telephone: Stechford 2366. 


EDINBURGH 
46 Duff Street. 
Telephone: Edinburgh 61506. 


MANCHESTER 
Ashton Road, Bredbury, Stockport. 
Telephone: Woodley 2677/8. 














CONCRETE AND CONSTRUCTIONAL ENGINEERING  prcemuer, 1952. 








"Te (Core coment Wa 


It is in the handling of the complicated detail 
of reinforcement that the reinforced concrete 
designer comes into his own, and only he is 
competent to do this work efficiently. The BRC 
drawing office, with its large staff of able and 
experienced engineers, is equipped to give 
prompt attention to the preparation and sub- 
mission of schemes and designs for all classes 
of Reinforced Concrete work. 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
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Specialists in Reinforced Concrete Design 


& Suppliers of Reinforcement 


ndon, Birmingham, Bristol, Leeds, Leicester Manchester, Newcastle , Sheffield, Cardiff, Glasgow, Dublin, Belfast 











xliv CONCRETE AND CONSTRUCTIONAL ENGINEERING p, 


MBER, 1952 


Sts) ()()0 


Mellitol 


the palendid camel walityroofer 
used IN ONE DEVELOPMENT ONLY 


during the past two years 


The consistency of ‘Mellitol’s’ behaviour as a 


Only 1 Ib catalyst which makes concrete more homogeneous, 
f 6 Mellitol . uniform and dense at an appreciable cost saving 
th) 1 


is proved by the adoption of this patented 


7. 
i Ss r e q u i r e d powder by the largest contractors. A pound of 
r 1 00 lbs *Mellitol’ not only goes further on the job but, 
pe 


t because it is simple to use and requires no special 
O f{ Cc e m e n pre-mixing, losses through human error are cut to 


a new low minimum 


PROD UCT 


EVODE LIMITED - GLOVER STREET * STAFFORD 
Telephone. 1590]1]2 Telegrams: EVODE, STAFFORD 
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EPSOM ROAD SUBWAY UNDER THE GREYVILLE GOLF COURSE, DURBAN 


RUSH & TOMPKINS LTD. 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 
SIDCUP LONDON - BIRMINGHAM - DURBAN, NATAL 
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PORTABLE 


Simplicity of design +++... 
rebustgess af constesction. 
an ft aan lity - tons 
combine to make a pum 
set of unsurpassed quali 
Telephone: 


Telephone: | arid performance. : 
7354145340 


Your ing problem can 
wedise,, Be syed by a pump from 
e 


TWICKENHAM Goodenough range. 


GOODENOUGH CONTRACTORS MACHINERY L'® 


70-72 LONDON ROAD - TWICKENHAM 
MIDDLESEX: ENGLAND 
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® «e e®.6.h6©°e o 
New Goods Shed, 








British Railways—Eastern Region 








Bury St. Edmunds. 


Contractor : 
Mr. C. R. Price. 





























Ris @ WINDOW BEAMS 
PYLONS- @ @ EAVES BEAMS 
PILES ANDW—— erpuRLINsS 
SHEET PILES 4 








ROAD & RAIL * 








BRIDGES - ROOF 








AND FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD 


LENWADE I5 NORWICH. Tel.: Great Witchingham 91 








ANOTHER 


ANGLIAN 


PRESTRESSED PRODUCT 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


CONCRETE 
by 


Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor. 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


78 BUCKINGHAM GATE, LONDON, S.W.|. 


TELEPHONE: ABBEY 6647 


Please note that after December 22nd our address will be changed to :— 
70 VICTORIA STREET, LONDON, S.W.! Telephone: Tate Gallery 0088 














Bound Volumes of 
**Concrete and Constructional 


Engineering.’’ 


BINDING cases for annual volumes of 

Concrete and Constructional En 
gineering can be supplied in cloth- 
covered boards lettered in gold on the 
spine with the title, volume number, 
and year of publication. Copies for 
binding should be sent post paid to 
Concrete Publications Ltd., 14 Dart 
mouth Street, London, S.W.1 Where 
possible, missing numbers will be sup- 
plied at the published price to make 
up incomplete sets, but as many of 
the numbers published during the past 
few years are not available it is advis- 
able to ask the publishers whether they 
have the numbers required before send 
ing incomplete sets [he cost of cloth- 
covered lettered cases is 5s. od. for 
each volume. The cost of supplying 
a case and binding a volume is 13s. 74., 


including packing and carriage 








@ WORKSOP e 
LINCOLN 


CHESTERFIELD 


eo 
BAXEWELL yf 


~ 


~~ gun “NEWARK 
Soa NOTTINGHAM __» 
iia 
— aa GRANTHAM 
BELPER — 
BURTON- } 
; OERBY MELTON 


ON-TRENT @ LOUGHBOROUGH mowsnAy| 








Trent Gravels 
10.000 tons per week 
Washed & Crushed |} in. to 4 in. 
We are the leading suppliers of high-class concrete 
aggregates in the area shown above. Prompt 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 














“CONCRETE SERIES” 


BOOKS ON CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL AND ELECTRIC 
INTERNAL VIBRATORS 
SALE or HIRE 


Manufacturers of vibrating tables, 
internal vibrators, external vibra- 
tors, petrol and electric vibrating 
tampers, vibrating screens, pan 
vibrators, electric 

motors, petrol engines, 

builders’ hoists and 

winches, and hydraulic 

bar croppers. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, 8.W.1. Telephone: Abbey 6353 (5 lines) 


SCOTLAND: 39 Cavendish St.. Glasgow, C.5. Tel.: South 0186 Works: Southend-on-Sea. Tel.: Eastwood 55243 





A better surface 
at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexible and ideal for shutter- 
ing to curved work. 


Registered es) Trade Mark 


a 
MASON Li: 


Tempered Presdwood 


HAS BEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 
Avenue 2646 
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use the A. B. 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bra * ube a ae Se oe els together —_ 7 and bolts 
shuttering. Tremendou ing in erecti pe and s rage 


COLUMN CLAMPS : BEAM CLAMPS 
— FORMS : — senate 


We also des and manufacture Steel Moulds for Aamo r Beams, Piles, Railway Sleepers and all 
ae precast con “4 oduc 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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CHRISTIAN] & NIELSEN 





Mingaladon Airport, Rangoon, completed June, 1952, 
by CHRISTIANI & NIELSEN (THAI), LTD. 


350,000 sq. yds. Concrete pavement 12” to 16” thick cast in 133 days. Average 
1000 cu. yds. a day of 12 hours. 





CHRISTIAN! & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.! 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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for PUBLIC WORKS 
CONTRACTORS 


% q ‘ THOS. W. WARD, LTD., are sole conces- 

¥ : sionaires in the U.K. for FOWLER 

** CHALLENGER "’ TRACTORS. These 

magnificent machines, fitted with British 

built earth moving equipment, are proving 

their efficiency and sturdiness wherever 

they are put to work. Backing this in-built 

; : ee oT is the country-wide service of 

Cc XJ the T.W.W. organisation—which is perhaps 

a SV m the reason why more and more contractors 

———— are using ‘CHALLENGER’ TRACTORS 
— = for the most arduous jobs. 


BULK CEMENT TRANSPORT provides an 
answer to many contractors’ cement supply 
difficulties Loads are taken on ex-works 
and discharge can be effected when and 
where needed speedily and economically. 
The twin hopper unit carries 7 tons of 
cement, which can be unloaded on site in 
17 to 20 minutes—and this to a height of 
35 feet above ground if necessary. 


Contractors interested in the subject of 
PLANT HIRE need worry no more over the 





perennial problem of men OR machines 
WARD'S HIRE FLEET offers the answer 
to the whole problem in modern plant AND 














first class operators, backed by § service 
facilities based on London, Sheffield, Glasgow 


and Briton Ferry 


THO: W. WARD LID 


AL BEOn WORKS SEE EEE EE Emp 


TELEPHONE \ 22 ne . TELEGRAMS SORWARD SHEFFIELL 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -WC2 
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EDITORIAL NOTES 


Designations. 


THE international and national organisations that are frequently referred to in 
the press are now so multitudinous that it is difficult to keep pace with them, and 
the common practice of referring to them by the initial letters of the words 
comprising their titles makes intelligent reading difficult to all but students of 
current affairs who have memorised the initials of the titles of these bodies and 
know what are their objects or purpose. The professions and trades connected 
with engineering and building are suffering from a similar eruption of new 
organisations whose members use after their names the initials of the titles of 
these bodies on all possible occasions. It isa common experience to see designatory 
letters which are obviously those of a body connected with building but of which 
one has no knowledge. Some of these organisations, often with high-sounding 
titles, are formed by astute people who have some understanding of human 
nature and who know that in most professions and trades there are enough 
snobbish people who will pay a fee for the use of designatory letters which they 
think will improve their status among their fellows. In such cases the only 
qualification for membership is the payment of an entrance fee and an annual 
subscription. On the other hand, societies may be formed by people who like 
to preen themselves before their fellows. In the one case a society is formed by 
one or more people who hope to enrich themselves from the fees and subscriptions, 
and the members join from snobbish motives. In the other case, snobbery 
actuates the founders as well as the members. 

The desire to acquire the right to use designatory letters after one’s name 
may arise from a wish to appear to be superior to one’s neighbours, and an idea 
that a person who uses designatory letters after his name will command more 
respect and admiration, and even awe, than one who parades no such letters. 
How overpowering this snobbishness can be is shown by signatures we have 
seen followed by the initials of the name of a correspondence school at which a 
person is taking a course, and of a trade union of which he is a member. 

Apart from some of the newer societies whose reputation is doubtful, and 
which often cater for people in the humbler walks of life but who are themselves 
not humble, there are the great learned societies and professional associations, 
membership of which is achieved by examination and is a proof, according to the 
class of membership, that a member has been trained in his profession or is fully 
qualified to practise it. In these cases also it is common in Great Britain for the 
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members to use the designatory letters of the society on their stationery and on 
all other possible occasions. This habit seems to be more pronounced in Great 
Britain than in any other country. On the Continent it is rare for a person to 
indicate the societies to which he belongs, although it is common for him to 
preface his name by the word engineer, architect, and so on, in order to indicate 
his profession. Nor is it customary in the United States of America for engineers 
to indicate on their stationery the societies of which they are members. In 
Great Britain many engineers and architects expect, and even insist, that the 
designatory letters of some or all of the societies of which they are members be 
given after their names whenever they are mentioned in print. 

One of the reasons may be that in countries where engineers and architects 
are permitted to advertise they do not think that there is the same need to mention 
the societies of which they are members, whereas in a country where they are not 
permitted to issue public advertisements it may be thought that membership of 
as many societies as possible and the use of many designatory letters raise their 
status in the eyes of prospective clients. The societies themselves are sometimes 
responsible for this practice by requesting their members to use their designatory 
letters on all possible occasions, and this leads to the curious state of affairs that 
a society which forbids its members to advertise themselves makes use of its 
members to advertise the society. In other cases the rules of a society may 
compel a member to use designatory letters if he wishes to indicate his profession 
on his notepaper or visiting card. For example, a society which has obtained a 
charter may stipulate in its rules that a member who describes himself as 
‘chartered '’ must preface this»word with the designatory letters of the class of 
membership to which he has been elected. The purpose of this rule is no doubt 
to qualify the description “ chartered,’’ because some of the members in some of 
the classes may not be fully qualified to carry out important work, and the public 
might be misled if it assumed that a professional man who is entitled to describe 
himself as chartered is necessarily fully qualified in his profession. As all the 
members of such a society are chartered, and no one who is not a member may 
describe himself as chartered, it would be quite redundant to indicate the society 
to which he belongs if the different classes had not got different professional 
qualifications. It is, however, doubtful whether the public knows that certain 
letters before the word “ chartered ’’ imply different degrees of qualification in a 
profession. The rarer use of designatory letters in other countries suggests that 
members of societies abroad generally have more freedom to indicate their 
profession in a recognised manner without also indicating a society to which they 
belong and their class of membership. 

The habit of using designatory letters is becoming so wearisome that it has 
been suggested that they should be used only to indicate that a person has received 
an honour for merit, and not merely that he has received a reward for political 
activities or for length of service in a Government department, or because he has 
passed an examination or has merely paid a fee. It has long been the custom 
to record honorary degrees only at the time they are conferred and in obituary 
notices. A similar rule might well apply to membership of learned and profes- 
sional societies, particularly when a person’s qualifications to practise a profession 
could be better understood by the public by the use of words such as Chartered 
Civil Engineer, Registered Architect, Chartered Surveyor, and so on, provided 
that the use of such descriptions were restricted to fully-qualified people. 
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Design of Rigid-frame Bridges with Kerbs. 
By ANDREW GALLIA, A.M.I1.E. (Australia). 


THE method of design given in the following applies to rigid-frame slab bridges 
spanning in the direction of the traffic and having two edges stiffened by kerbs 
and ribs, and assumed to be hinged at the footings (Fig. 1). The main features 
of this type of structure, which has small constructional depth, are a reduction 
of the bending moment at midspan of the deck slab because of the restraining 
moments at the corners and because of the stiffening effect of the kerbs considered 
as structural members, and the provision of vertical abutment walls supported 
on four sides instead of cantilever retaining walls. 
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Fig. 1. 


The analyses of various investigators * are used as the theoretical basis of 
the accompanying charts of bending-moment coefficients. The principal notation, 
in addition to the dimensions in Fig. 1, is as follows. 

C, bending moment coefficients. 
F, line-load per unit length due to loads on the filling behind the wall. 


I - h 
(1 x "| or stiffener and wall 
a h 


H, stiffness-factor of kerb and deck slab [ 
slab. 
—" I,f 
K, stiffness-factor of deck and wall slabs | = lal’ 
1 


Mr, fixed-end bending moment on the deck slab in a direction parallel to the kerbs. 
M px, fixed-end bending moment on the kerbs. Mx, positive bending moment 
on the kerbs. M,, positive bending moment on the deck or wall slabs in a 
direction parallel to the kerbs. 
* See bibliography at end of article. 
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P. concentrated load (assumed to act on a circular area of 1-25 ft. diameter). 
p, distributed load per unit area on deck slab. 

q, line-load per unit length of kerb. 

w, weight per cubic foot of earth. 

p, Poisson’s ratio (assumed to be 0-15). 


Fig. 2 shows nine possible conditions of support of the deck slab, and Fig. 3 
shows nine possible conditions of support of the wall slab. The charts in Figs. 4 
to 6 show the variation of bending moments on the deck slab for the two extreme 
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Fig. 2.—Possible Conditions of Support Fig. 3.—Possible Conditions of Support 
of Deck Slab. of Wall Slab. 


cases of full restraint at the walls (K = 0) and free support at the walls (K = oc) 
for slabs without stiffening kerbs (H = 0) and for the limiting case when the 
kerbs are equivalent to a rigid support (H oc). The condition of partially- 
restrained deck slabs is indicated by the curves (K = 0-5 and 1-5) between those 
for freely-supported and fully-restrained slabs. The condition of elastic kerbs 
is indicated by the curves (H = 0-5) between those for slabs without kerbs and 
slabs with rigid kerbs. 

Fig. 7 gives the coefficients of the fixed-end bending moments, due to earth 
pressure, on the wall slab and stiffening ribs for values of K from zero (top edge 
freely supported) to about 1-6. A wall slab without stiffening ribs on the edges 
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is represented by the curves for H = 0, and the stiffness of a slab which is rigidly 
fixed on four edges is represented by the curves for H = «x. The condition for 
elastic vertical stiffeners is between these two extremes. Figs. g to II give 
similar data for the bending moments on the kerbs. 

Fig. 8 gives the coefficients for the fixed-end bending moments on the wall 
slab due to a uniform line-load. Curves are not given for the extreme cases of 
the top edge being fully restrained and the bottom edge freely supported (K= oc) 
or both edges freely supported (K = 0), but the curves for the condition of partial 
restraint at the top of the wall slab (K = 0-25, 0-5, 2-0, and 6-0) are given and 
would be between those for A = «x and K =o. The two cases of side sway 
being possible or not are given. The calculation of the line-load due to a load P 
acting on the surface of the filling behind the wall can be based on Spangler’s 
theory, from which the intensity of horizontal pressure at any point at a depth z 
1-1Px'7%z 


below the top of the filling can be expressed by (x2 ; oo. Where x and y 
x2 + y? + 22)25 


r 

















a Top of deck slob 


a® 

















Fig. 12.—Surcharge on Abutment Wall due to Wheel Load (P 
on Filling. 
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are the horizontal co-ordinates of the point with relation to the position of the 
load (Fig. 12). The plan in Fig. 12 shows the variation of pressure (for P = 1000 lb. 
and x = 2 ft.) and the equivalent average pressures (on a width of 7 ft.), from 
which the diagram of the vertical distribution of average pressure shown in the 
cross section can be obtained. The total average pressure per foot (F1) can 
then be determined, the position of F! being approximately at the centroid of 
the diagram of the vertical distribution. 


Example. 


The following example shows the method of using the curves for the design 
of a bridge for which a = 23°5 ft., b = 23-5 ft., and f = 13°75 ft. Assume the 
average thickness / of the deck slab to be 14:5 in. and of the wall 12 in. 
the stiffness-factor K is (83) (22 

12 23°55 
the kerb is 18 in. and its height A, is 28-5 in. The stiffness factor H is 

18 28-5\3 ; 

(I - 015)( °) , that is about 0-5. 
235 x 12 14°5 

Loaps.—The dead load p is the weight of the deck slab (180 lb.) plus 
the weight of the 2-in. wearing surface (20 lb.), that is 200 Ib. per square foot. 
The dead line-load g is the weight of the kerb (580 lb.) plus the weight of the 
parapet (20 Ib.), that is 600 lb. per foot. The live load is a 20-tons wheel load 
(including impact). The earth pressure on the abutment walls is a triangularly- 
distributed pressure the equivalent fluid pressure w of which is 30 lb. per cubic 
foot. The surcharge on the ground behind the abutments due to the live load 
is a line-load F acting at a distance of 1-5 ft. below the centre of the deck slab 
as shown in Fig. 12. Since each main wheel of the 20-tons engine in the Ministry 
of Transport standard loading imposes a load of 7-34 tons (excluding impact) 
on the filling, 


Therefore 


) = 1. Assume also that the width 3, of 


fF — 9 X 7:34 X 2240 | 


1000 Ib. per foot. 
1000 


FIXED-END BENDING MOMENTS ON THE DECK SLAB IN THE DIRECTION 
PARALLEL TO THE KERBS.—Due to the uniformly-distributed dead load, the 
— A : ‘ b 7 
coefficient C of the maximum fixed-end bending moment M, for -= 1, K = I, 

a 
and H = 0-5 is 0°57 (by interpolation between curves K = 0-5, H = 0-5, and 
K = 1°5, H = 0-5 in Fig. 4), and 


2 —7 X ~ 22-8 
M; CH oe — TH X MOK BS .., ... 5250 ft.-lb. 


I2 12 


Due to the dead line-load g, the coefficient of the maximum fixed-end bending 
moment M, on the deck slab is 0-038 (by interpolation from Fig. 5) and 


My = — Cqa — 0:038 X 600 XK 23°5 = — 535 ft.-lb. 


Due to the 20-tons wheel-load P, the coefficient of the maximum fixed-end 
bending moment M, on the deck slab is 0-195 (by interpolation from Fig. 6), 
and 

M, -CP ~ O'195 X 20 X 2240 = — 8740 ft.-lb. 
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Due to the triangularly-distributed earth pressure, the coefficient of the 
maximum fixed-end bending moment M, at the top of the wall slab for K 


I-o 
and H = 0 is 0-0235 (from the lower part of Fig. 7), and 


Mp = Cwf* 0°0235 X 30 X 13°753 1830 ft.-lb. 

Due to the horizontal line-load F on the wall, the coefficient of the maximum 
fixed-end bending moment My, at the top corner of the wall slab for K = 1, 
f = 13°75 ft., and F = 1000 lb. per foot is 0-68 if sides way is prevented (from 
Fig. 8), 

M,p CF — 0:68 x« 1000 = 680 ft.-lb. 


The total maximum bending moment 2M, at the junction of the deck and 
wall slabs is, therefore, 17,035 ft.-lb. 

BENDING MOMENTS AT MIDSPAN OF THE DECK SLAB IN THE DIRECTION 
PARALLEL TO THE KERBS.—Due to the uniformly-distributed dead load /, the 
coefficient of M, is 1-19 (by interpolation from Fig. 4), and 

Cpa® 1-19 XK 200 X 23°52 
M, pe : JS 5450 ft.-lb. 
24 24 
Due to the dead line-load g, the coefficient of M, is 0-054 (from Fig. 5), and 
Cqa = 0°054 X 600 XK 23°50 = 7600 ft.-lb. 
Due to the 20-tons wheel load, the coefficient of M, is 0-322 (from Fig. 6), and 
M, CP = 0-322 K 20 X 2240 = 14,450 ft.-lb. 


The total bending moment 2M, at midspan of the deck slab is 27,500 ft.-lb. 
The net maximum positive bending moment on the deck slab is obtained by 
subtracting the negative bending moment due to the earth pressure from this 
total, that is the net maximum positive bending moment M, is 27,500 — 1830 
= 25,670 ft.-lb., which assumes that the earth pressure is fully active ; as this 
may not be the case, assume the probable maximum positive bending moment 
to be 26,500 ft.-lb. 


MAXIMUM FIXED-END BENDING MOMENTS ON THE KERB.—Due to the 
uniformly-distributed dead load / on the deck slab, the coefficient of the maximum 


b , 
fixed-end bending moment My, on the kerb for ’=1, K =1, and H 


a 


O’5 
is 0-012 (by interpolation from Fig. 9) and 
Mrpx = — Cha® = 0-012 X 200 X 23°53 31,100 ft.-lb. 


Due to the dead line-load g, the coefficient of Myx is 0-365 (from Fig. 10), 
and 
Cqa? 0-365 < 600 x 23°5? 
Mrz = — _ _ 9395 35 - 10,100 ft.-lb. 

12 12 


Due to the 20-tons wheel load, the coefficient of M,, for a 


23°5 ft. is 
0-285 (from Fig. 11) and 


-285 X 20 X 2240 XK 23°5 
Mex — 8 


Due to the triangularly-distributed earth pressure w on the wall, the approxi- 


37,600 ft.-lb. 
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mate coefficient of the fixed-end bending moment WM ,, on the vertical stiffener 
for K = 1 is 0-007 (from the upper part of Fig. 7) and 
M px Cwf* — 0007 X 30 X 13°75 = — 7550 ft.-lb. 

Due to the horizontal line-load F on the wall, when the wheel is on the 
ground behind the wall, the approximate coefficient of the fixed-end bending 
moment on the vertical stiffener is 0-68 (from Fig. 8), and if it is assumed that the 
stiffening ribs resist 25 per cent. of the load on the wall, 

ChF 0-68 & 23°5 x 1000 


4 4 
The maximum bending moment at the junction of the rib and kerb is therefore 
2M px, that is g0,350 ft.-lb. 


Mex 4000 ft.-lb. 


BENDING MOMENTS AT MIDSPAN OF THE KERBS.—Due to the uniformly- 
distributed dead load f on the slab, the coefficient of the maximum positive 


b » ‘ :, , 
bending moment ./, for 1, K = 1, and H = 0°5 is 0-016 (by interpolation 
a 
from fig. 9) 
M, Cpa* = 0-016 X 200 XK 23°5* = 41,500 ft.-lb. 
Due to the line-load g, the coefficient of M, is 1-0 (from Fig. 10) and 
Cqa* 1 X 600 X 23°5 
Mx = = —e 
24 24 
Due to the 20-tons wheel load, the coefficient of M, for a = 23-5 ft., K = 1-0, 
and H = 0°5 is o-615 (from Fig. 11) 
CPa 0-615 X 20 X 2240 X 23°5 
8 8 


The total positive bending moment 2M, on the kerb is_ therefore 
136,300 ft.-lb., but the net maximum positive bending moment is obtained by 
subtracting the negative bending moment on the vertical ribs due to earth pressure 
from this total, that is 136,300 — 4000 = 132,300 ft.-lb. ; as before the probable 
maximum positive bending moment on the kerb may be, say, 134,500 ft.-lb. 

Having calculated the bending moments parallel to the direction of the 
kerbs, the dimensions assumed can be checked and the reinforcement calculated 
in the usual manner. The influences of changes of temperature, shrinking of 
concrete, and settlement of foundations are neglected in the foregoing, and no 
allowance is made for the varying moment of inertia as in practical designs this 
factor may have little effect. 


M, 81,000 ft.-lb. 


Transverse Reinforcement. 

Ihe transverse bending moments on the deck and wall slabs are not con- 
sidered in detail. For simply-supported slabs with stiffened kerbs, Mr. V. P. 
Jensen suggests that the area of transverse reinforcement should be 0-35 per cent. 
of the cross-sectional area of the concrete. For slabs rigidly fixed at the walls, 
the amount of transverse reinforcement could be less, but not less than the amount 
recommended in the British Standard codes of practice or required by the Ministry 
of Transport standard loading. 
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Fly-ash in Concrete for a Dam. 


A CONSIDERABLE saving of cement is 
being effected in the construction of the 
Hungry-horse dam, Montana, U.S.A., by 
the use of a siliceous waste product of the 
combustion of coal in industrial furnaces, 
known as fly-ash. Research by the 
Bureau of Reclamation has established 
that concrete suitable for the heart of a 
dam can contain go lb. of fly-ash and 
only 188 lb. of Portland cement in 1 
cu. yd., the maximum size of the aggre- 
gate being 6 in. In the face concrete the 
quantities are 90 lb. of fly-ash and 282 lb. 
of Portland cement. The average crush- 
ing strengths of cylinders at 90 days 
exceed 4000 Ib. per square inch for the 
concrete in the dam and 5000 lb. per 
square inch for the face concrete. The 
strength at earlier ages is less than that of 
Portland cement concrete without fly-ash. 
Concrete containing fly-ash is said to be 
more workable, less permeable, and less 
subject to “ bleeding ’’ and separation, 
and to generate less heat of hydration, 
but the value of fly-ash in counteracting 
any alkali contained in aggregate is low. 

The report of the Bureau of Reclama- 
tion states that very fine fly-ash, having a 
low content of carbon, is the only pozzo- 
lanic material which, when used to 
replace Portland cement, requires less 
water to produce concrete of a given 
consistency than does Portland cement 
without the admixture, in spite of the 
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fact that the specific gravity of the 
fly-ash is about 2-5, that is only about 
three-quarters of that of Portland cement ; 
hence the absolute volume of fly-ash is 
about one-third greater than that of the 
Portland cement it replaces 
The recommended chemical 
tion of fly-ash is as follows : SiO,, not less 
than 40 per cent.; Al,O,, not less than 
15 per cent.; MgO, not more than 3 per 
cent.; SO;, not more than 3 per cent. ; 
loss on ignition, not more than 1o per 
cent. Except for carbon content, there is 
little difference in the chemical com- 
position of fly-ash from different sources. 
The specific surface (by Blaine apparatus) 
should be not less than 3000 sq. cm. per 
gramme, and the residue on a 325-mesh 
sieve not more than 12 per cent. The 
analysis of a typical specimen of fly-ash 
used on the Hungry-horse dam is: 
SiO,, 48-2 per cent Al,O;, 20-1 per 
cent.; MgO, 1-2 per cent. ; SO,, 2-0 per 
cent.; loss on ignition, 1-8 per cent. ; 
moisture content, O-I per cent. . 
The fly-ash is delivered in bulk in 
covered hopper-bottom rail wagons and 
is transported in lorries to silos at the 
mixing plants. From the silos to the 
mixers, the fly-ash travels on belt- 
conveyors. Due to its fineness and low 
specific gravity, fly-ash creates more dust 
than Portlandcement. Men working near 
the material generally wear respirators. 


com posi- 
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The Strength of Concrete at the Time of 
Loading. 


WE have asked some engineers to comment on the suggestion made in 
our last number that economy could be made in the use of cement 
if the allowable compressive stress in concrete were to be based upon 
its crushing strength at the time when the structure was required to 
carry the superimposed loads rather than at the commonly specified 


age of 28 days 


From Mr. W. C. Andrews, O.B.E. 


(PAST-PRESIDENT, INSTITUTION OF 
STRUCTURAL ENGINEERS.) 


Your proposal to base the allowable 
compressive stress in concrete upon its 
crushing strength at the age when it will 
be required to carry the superimposed 
loads raises a much larger question—that 
of design strengths in general. At present, 
where compliance with codes or by-laws 
is necessary, it is not permissible to base 
designs on a specified concrete strength, 
but to them on nominal mixtures 
having certain minimum _— crushing 
strengths. While experience shows that 
the actual strengths obtained from these 
nominal mixtures vary between very wide 
limits, in the majority of cases the 
strengths are between 50 per cent. and 
100 per cent. greater than the minimum re- 
quirements. This wide range of variation 
is brought about by a number of factors, 
not the least of which is the variation 
in the compressive strengths of cements 

Until it is possible (at least for en- 
gineering work) to guarantee more uni- 
form strengths for cements we must still 
look for average strengths much above 
actual requirements if we are to ensure 
that the least strength obtained is not 
below the minimum specified, and your 
proposal would suffer the same disability 
A first step towards remedying this state 
of affairs would seem to be a thorough 
revision of the British Standard for 
cement 


base 


It is inevitable that cements from 
ditterent works have different strengths. 
If this were not so there would be no 
progress. The British Standard stipu- 
lates minimum requirements only. The 
amount by which cements exceed these 
requirements is the critérion of the efforts 
made by the makers to improve their 
product. This is to the advantage of the 
consumer, and will be considered when 
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the standard is next revised. Standards 
must always lag behind progress. It is 
also true that cement made at the same 
works may vary in strength from time 
to time; this is inevitable in the 
present state of knowledge, and is com- 
mon experience throughout the world 
A great deal of research is being under- 
taken on this problem, and it is to be 
anticipated that eventually uniformity 
will be possible.—Ed 


From Mr. G. A. Gardner, O.B.E. 


(CHIEF STRUCTURAL ENGINEER, MINISTRY 
OF WoRKS.) 


also 


THE increase in the strength of sound 
cement mortar with aging is an estab- 
lished thing, and data are available for 
estimating the lower limit of this increase 
at, say, three, six, nine, and twelve months 
after setting. The relationship of this in- 
crease to a corresponding increase in vari- 
ous mixtures of concrete can be found, 
and a reasonably reliable percentage in- 
crease established for concrete cubes at 
these several ages 

Questions will at once arise, however, 
whether a straight increase in compressive 
cube strength is accompanied by propor- 
tional increases in grip and shear, and 
whether shrinkage and creep are relevant 
factors ; but these items can be settled, 
and we may still remain with the result 
that an all-round increase in the strength 
of structural members can be relied upon 

Having arrived at this the crucial ques- 
tion would be, How can it be taken into 
account in design? It would, in many 
instances, be impracticable to predeter- 
mine the date after construction at which 
full loading would take place, and the con- 
tingency of construction loads equal to, 
or even greater than, the user loads would 
need to be borne in mind. This being so, 
it seems to me that the only workable 
course in the ordinary run of structures 
would be to take account of any increase 
of strength with age by a reduction in 
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the initial factor of safety. This much- 
abused factor, which has to cover numer- 
ous contingent items, could quite properly 
be reviewed in the above light and due 
account be taken of the fact that aging 
would probably rather tend to improve 
matters. This, I submit, cannot be 
settled without a close review of the 
whole question, but I would prognosticate 
that some worth-while saving in cement 
would come out of it 





From Dr. W. H. Glanville, C.B.E. 


| IMAGINE that there are few, if any, who 
have been concerned with the preparation 
of codes of practice for concrete who have 
not been exercised in their minds about 
the age at which concrete should be 
tested and who have not fully realized 
that the strength of concrete increases 
with age after 28 days. 

Many have had experience of 28-day 
cube strengths failing to come up to the 
specified values and have been faced with 
the problem of deciding what shall be 
done about it. In such cases the engineer 
usually looks at the gap between the 
measured strength and the specified 
strength to see whether in due course 
as the concrete ages the strength specified 
at 28 days is likely to be reached at a 
later age. If it is he feels happier about 
matters and acts accordingly. If the 
design of the structure were based upon 
the strength at a later age this margin 
would be lost. Unfortunately existing 
practice in concrete control is such that 
it is to be expected that the engineer will 
be faced with this question at intervals 

Nevertheless, it seems to me quite 
logical to allow for the increase in strength 
in cases where adequate control can be 
exercised, and, on the face of it wrong, 
in the interests of economy, not to do so. 
Complaint is often made about having to 
wait for 28 days before being able to assess 
the strength of concrete actually placed 
in the structure, and it is unlikely that 
tests at greater ages would be acceptable 
to most engineers. I think, therefore, 
that the best way of making an allow- 
ance would be to retain the 28-day 
strength as the criterion of quality but 
to allow an increase of the permissible 
stresses according to the age at loading. 
Thus structures loaded at three months 
might be permitted, say, a 10 per cent. 
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increase in stress and those loaded at one 
year a 15 per cent. increase 


From Professor G. Magnel. 
(UNIVERSITY OF GHENT.) 

THE principle of basing designs on the 
strength of the concrete at the time the 
structure is to be loaded, rather than at 
28 days, is quite sound provided that one 
makes two calculations, namely one for 
the structure without the superimposed 
load, using a working stress based on the 
crushing strength of the concrete at the 
time the props are removed, and the other 
for the structure when it is fully loaded 
using a working stress based on the crush- 
ing strength of the concrete at the age 
when the live load is applied. On the 
other hand, in my rather long experience 
I have never seen a case where a beam or 
column failed under its working load be 
cause the crushing strength was not great 
enough. This seems to show that the 
normal working stresses are too low 

However, the tensile resistance of con- 
crete is of the utmost importance in 
beams. I have seen dozens of cases 
where beams have cracked under the 
action of diagonal tensile forces, even when 
the normal design rules are applied, due 
to the poor quality of the concrete. Con- 
sequently the normal factor of safety 
against shearing forces is too low. In the 
first volume of my “ Pratique du Calcul du 
Béton Armé”’ I explain: (1) That the 
shear formula (shear stress equals the 
shear force divided by the lever arm times 
the width of the rib) is wrong because it 
assumes that the concrete cracks due to 
the action of the bending moments ; this 
results in the actual diagonal stress being 
1-15 times the computed _ stress. (2) 
That the real diagonal stress is still 
higher when one crack has occurred due to 
bending, and that the real stress is then 
up to 1-70 times the computed stress. (3) 
In addition, the shrinkage of the concrete 
causes tensile stresses in the concrete and 
compressive stresses in the reinforcement. 
In short, the real diagonal stress is about 
twice the computed one. 

Further, in some countries the stirrups 
and bent-up bars are not designed to 
resist the whole of the shearing forces, 
because the shearing resistance of the 
concrete is taken into account. This is 
in my opinion wrong, as the stirrups are not 
stressed until diagonal cracks occur in the 
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concrete. Consequently, if designs are 
based on the strength of concrete at, say, 
go days the permissible shearing stresses 
must be reduced. This explains why we 
meet failures due to cracking as a result 
of excessive shearing stresses, but never 
failures in bending the real shearing 
stresses are twice the computed ones, 
whereas the bending stresses are smaller 
than those computed (because Hooke’s 
law is not applicable to concrete). 

Another aspect of the problem is that, 
in my opinion, it is wrong for practical 
reasons to assess the quality of concrete 
on its strength at 28 days. This is far too 
late, and in many cases results in much of 
the work being finished before it is known 
whether the concrete is acceptable or not. 
Ihe criterion should be the strength at 
seven days, so that there will be an oppor- 
tunity to alter the mixture if the test 
results show that this is necessary 

Concrete must be tested on the site 
at 7 days, that is when there is still time 
to change the mixture used 

The Belgian regulations specify that 
the permissible compressive stress adopted 
in the design of beams must be equal to 
the crushing strength at seven days 


divided by a factor having the following 
values 


> in Days at which 
is Applied 


Kind of cement 


180 and 
more 


Ordinary Portland 

High-strength 
Portland 

Rapid-hardening 
Portland 

Slag Portland 


These figures may have to be slightly 
altered for British cements. Finally, 
the proportion and the quality of the 


Book 


**Fungées Ortogonais na Resolucdo de Problemas da 
Teoria da Elasticidade.”” By T. van Langendon 


San Paulo: Portland Cement Association of Brazil 
1952.) 


ruts is the first of two volumes of a book 
in the Portuguese language dealing with 
the solution of various problems in the 
theory of elasticity by the use of ortho- 
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cement are not the only factors to be 
considered in the production of high 
strength concrete. Much can be done by 
careful grading, a low water-cement 
ratio, consolidation by vibration, and so 
on. <A large maximum size of aggregate 
also tends towards higher strength, but it 
is seldom that the spacing of the reinforce 
ment bars permits the use of aggregate 
larger than ? in. Discontinuous or gap 
grading can help, but it is generally 
uneconomical owing to the waste of part 
of the aggregate 


From Mr. A. Moller. 


DIRECTOR OF PETER LtnpD & Co., LTD.) 


| THINK that the Editorial Note in your 
November number sets forth fairly the 
arguments in favour of using higher con- 
crete stresses, in suitable cases at the 
discretion of the engineer, when a struc- 
ture will not be loaded until three months 
or longer after the concrete 
placed 

I do not, however, expect that very 
large savings will result because if the 
effective depth of a slab or the cross 
sectional area of a beam is reduced the 
amount of steel reinforcement must be 
increased, and there is in all cases a 
certain cross-sectional area which is the 
most economical whether the concrete is 
fully stressed or not. The width of a 
web of a beam or the thickness of a wall 
is not normally determined on the basis 
of the strength of the concrete; more 
often than not there is a practical mini- 
mum below which work becomes un 
economical or unsatisfactory owing to 
the difficulty of properly placing and 
ramming the concrete 

For columns of large cross-sectional 
area I would not hesitate to take advan- 
tage of your recommendation 


has been 


The difficulty foreseen by Mr. Moller 
need not arise if leaner mixtures are used 
and the cross-sectional 
reduced.—Ed 


areas are not 


Review. 


gonal functions. The general theory is 
introduced in the first chapter and the 
remainder of the book is devoted to the 
application of the method to problems of 
torsion on sections of various shapes 
including hollow sections and circular 
shafts of varying diameters 
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The Design of Foundations for Generators. 


He following is an abstract of a paper, 
by Mr. Paul Rogers, of Chicago, pub- 
lished in the Journal of the American 
Concrete Institute for November 1951 
The author deals only with the work 
above basement-floor level, below which 


the work is similar to other heavy 


cribed is applicable to any foundations 
for turbo-generators of 20,000 kw. o1 
larger. It has been observed that turbine 
foundations of sufficient mass are free 
from measurable vibration, and experi- 
ence has proved that concrete equal at 
least to two-and-a-half times the weight 








foundations. One transverse frame is 
analysed, but the ordinary computations 
for beams and columns are omitted 
Fig. 1, which gives the dimensions of 
an actual turbine foundation, shows that 
theoretical resonance calculations for such 
a support are impracticable, if not im- 
possible. Experience has proved that 
excessive vibration can be eliminated by 
the simple expedient of maintaining a 
certain minimum ratio of dead load to 
live load The method of design des- 
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of all rotating parts should be provided. 
As the weight of the rotating parts may 


not be known, it is usual to provide 
concrete equal to at least one-and-a-half 
times the total weight of the turbine and 
the generator. It is important that this 
ratio be maintained for each frame. The 
concrete should be so placed that the 
centres of gravity of the concrete and 
the machine coincide as nearly as possible 
Turbine foundations with very small 
deflections are very successful. Conse- 
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quently, it is customary to limit the 
elastic deformations of the columns and 
beams to a maximum of 0-02 in. This 
deformation may be due to bending or 
axial load or shearing or a combination 
of these forces. This limitation of deflec- 
tion, however, does not ensure that there 
will be no resonance. The relation be- 
tween mechanical frequency and deflec- 
tion for an elastically-supported concen- 
trated load is expressed by 
Frequency (cycles per minute) 


187-7 


V deflection (in.) 


According to this equation, the following 
deflections should be avoided to prevent 
resonance under actual loading condi- 
tions : 

Theoretical deflection 


for resonant vibrations 
(in.) 


0:0250 
0-0150 
O-O110 
0-0040 
0-0028 


Speed (r.p.m.) 
1200 
1500 
1800 
3000 
3600 


Loads and Forces. 

Fig. 2 shows the position of all major 
loads and forces. 

Load (1). The weight of the turbine 
is as given by the maker, and is a uni- 
formly-distributed load all around the 
condenser opening. To this an allowance 
for impact is usually added. There is 
wide difference of opinion about the 
allowance to be made; in this example 
100 per cent. was added for impact. 
Thus, Load (1) is 190,000 Ib. plus 100 per 

380,000 


380,000 ib., or = 
; 4 X 23 


cent. = 4200 Ib 


per linear foot. 

Load (2). The vacuum load of the 
operating condenser is considered only if 
an expansion joint is provided at the 
exhaust flange of the turbine. Alter- 
natively, the weight of the condenser is 
carried partly by the exhaust flanges and 
partly by spring supports. In the present 
case a vacuum load of 400,000 Ib. was 
computed as a uniformly-distributed load, 

400,000 
or 2 a8 4300 lb. per linear foot. 

Loads (3) and (4). Concentrated loads 
of 100,000 Ib. and 19,000 Ib. respectively 
were assumed as given by the maker, and 
100 per cent. was added for impact. 

Loads (5), (6), and (7). Generator 
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Fig. 2.—Loading Diagram. 


loads of 67,000 !b., 100,000 Ib., and 
67,000 lb. respectively, as given by the 
maker, were assumed, and 100 per cent. 
added for impact. 

Load (8). The weight of the starter 
was 11,000 lb., and 100 per cent. was 
added for impact. 

Load (9). The high-pressure turbine 
weighed 120,000 lb., and 100 per cent 
was added for impact. 

Loads (10), (11), (12), and (13). The 
horizontal forces were 124,000 Ib., 
200,000 lb., 117,000 lb., and 60,000 Ib. 
respectively due to thermal expansion. 
As it is impracticable to provide absolute 
frictionless movement, horizontal forces 
equal to the vertical loads times a co- 
efficient of friction result. There is no 
accepted value of this coefficient of 
friction, however, and the values recom- 
mended by manufacturers range from 25 
to 100 per cent.; a value of 50 per cent. 
of the weight of all the equipment carried 
by the cross beams was used in this 
example. 

Loads (14), (15), and (16). Transverse 
horizontal forces of 180,000 Ib., 285,000 Ib., 
and 130,000 lb. respectively, acting in 
either direction, were -assumed. The 
values of these forces are usually given by 
the maker, and they originate as follows 
Due to the thermal expansion of the 
generator, the supporting shoes move 
outward. During a shutdown the plant 
cools and the shoes move inward. The 
friction between the shoes and the plates, 
however, prevents free movement of the 
shoes, so that the movement may be a 
different amount for each shoe. After 
several shutdowns differential movements 
of the shoes may be so great that the 
plant may be distorted, causing serious 
misalignment of the shaft. To prevent 
misalignment, so-called guide brackets 
are firmly attached to the beams, and 
maintain the true position of the shaft 
even under the most adverse conditions. 
The forces exerted on the cross-beams by 
these brackets are considerable, although 
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they are sometimes computed with ex- 
treme conservatism. In addition, these 
forces are not applied at the centre of 
gravity of the cross-beams, and in con- 
sequence both vertical and _ horizontal 
moments act upon the beams. To ensure 
perfect alignment, the maximum deforma- 
tion due to these forces and to moments 
(22) and (23) in Fig. 3 is usually limited 
to o-o1 in. To provide adequate anchor- 
age for the brackets, it is sometimes 
required that a thick (2 in. or more) 
steel plate be embedded in the cross- 
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acting horizontally on the side beams 
was used. 

Load (19). This is a twisting force 
acting on the shaft and produced by the 
magnetic reaction of the generator, which 
tends to retard rotation. The value of 
this force may be computed by the 
formula 

Torque (in 1ooo ft.-Ib.) 


7°04 (kw.) 
revolutions per minute 
In the absence of definite data, five times 
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Fig. 3. 


beams, flush with the surface of the 
concrete. It is possible, and sometimes 
economical, to combine this steel plate 
with an embedded steel girder designed 
to resist any of loads (10), (11), (12), or 
(13) in Fig. 3. The narrow space between 
the high-pressure and low-pressure tur- 
bines, or between the low-pressure turbine 
and the generator, is seldom adequate to 
permit the use of a reinforced concrete 
beam 

Loads (17) and (18). These horizontal 
forces of 74,000 lb. and 117;000 Ib 
respectively act in either direction. These 
are also thermal expansion forces similar 
to loads (10) to (13). A value of 50 per 
cent. of the forces due to equipment 
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The bending moments are therefore in thousands of ft.-Ib 


Load and Moment Diagrams. 


the normal torque is used to provide for 
shock caused by a short circuit. This 
torque is resisted by the side anchorage, 
and the resultant couple produces a 
downward force at one side and an up- 
ward force at the other side, uniformly 
distributed along the length of the plant 
The computed value of the torque load 
in the present case is 13,000 Ib. (Fig. 3). 

Load (20). The weight of the beam is 
3500 lb. per foot. 

Load (21). The reaction of each side 
beam is 94,000 Ib. 

In addition to these loads and forces, 
the transverse frame shown in Fig. 3 is 
assumed to be subject to a rise of tem- 
perature of 50 deg. F. The relative stiffness 


379 








DESIGN OF FOUNDATIONS FOR 


(2° 
factor of the beam is ) 6-12; 
3 
the approximate stiffness factor of the 


(10 x 4%) 


columns is The dis- 


15°5) 3°42 
tributing factors are 64 per cent. for the 
beam and 36 per cent. for the columns. 
The maximum reaction according to the 
loading and final moment diagram 
538,000 lb. The bending and axial loads 
per foot of column are M 134,100 ft.-lb 
and N 53,800 lb. Assuming that f, 
16,000 lb. per square inch, f, =975 lb. per 
square inch, n 10, d = 44 in., d’ 41n., 
d” in., and b 12 in., then NE 
224and AF = 312, so that compressive 
reinforcement is not required. Use at 
least 4 per cent. reinforcement 


(I2 X 


1S 


20 


Deflection of Cross Beam. 


[here is no inconsistency between the 
arbitrary deflection limit of o-o1r in. and 
resonance deflections. This limit of 
deflection insisted upon by turbine 
manufacturers to eliminate strains and 
misalignment. Applying the 
moment-area method (Fig. 3), only 
moments on the clear span are used 
Positive moments are downward and 
negative moments upward. The left- 
hand and right-hand reactions (in thou- 
sands of ft.-lb.) of this loading are R; = 4940 
and R, 9°75 ft 


V nas 


18 


pt »ssible 


_ 
2700; 2% 


of moment diagram 
(4940 9°75) (150 
(250 ; (370 
(450 (520 
(570 (600 
(620 (630 . 
48,200 
29,440 
-3 


he | 


x 
Nw 
tun 


a @ 
~ wN WN WN 
ww 


m WN N WN 
sVMeuU MN 


Nuwwu 


(750 
141 ft.* 
! 3 inch 
$32 10* |b 
Deflection due to bending, 
29,440 
432 141 

Detlection due to shear, 

$70 19g 
lotal deflection of cross beam 0-0098 in 


10% lb. per square or 


per square foot 


103 
0-0o055 in 
6 Jd 

10 


1*2 12 103 


00-0040 1n 
108 4 


Horizontal Deflection of Frame. 
rhe horizontal deflection of the trans- 
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verse frame is limited to o-o2 in. The 
moments acting on the two columns are 
opposite but not equal; consequently 
the frame will be subjected to side sway 
The resultant moments (clear span only 
considered) are shown in Fig. 4. By the 
moment-area method the actual defor- 
mation can be computed E 432 10° 
Ib. per square foot and I (approx) 53 ft.4 
The horizontal deflection is therefore 


103 5°75 g10 


3°82)12 


7°07 
103 
53 * 432 
O-O15S5 In 


5°75 


10® 





Moments are in thousands of ft.-lb 
Fig. 4..-Moment Diagram for 
Horizontal Deflection. 
The available depth of 21-in. is not 
adequate for a beam to resist Load (10) 
of 124,000 lb. within a deflection limit of 
0-02 in. Consequently it is advisable to 
embed a steel sirder in the beam. The 
steel and the concrete beams are not 
designed as a composite beam. The 
beams resist the longitudinal and guide- 
bracket loads only and they are required 
by the specifications of the makers of 
the plant. Only in the calculations of 
the deflections of the beams was 
some part of the concrete included, be- 
cause the concrete adjacent to the beams 
would help to resist deformation. It is 
assumed that the steel girder is 75 per 
cent. fixed, and that the maximum allow- 
able deflection is 0-02 in. (Figs. 5 and 6) 


steel 


103 0-02 


144 X 30 
8350 in.* (required) 
24,000 lb. L 15 ft 
5°83 10% in.® 
E 30 10° lb 
d (deflection) 


(150 1n.) 


L3 


per square inch 
in 


o°-o2 
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Actual moment of inertia 
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I, of web 512 in.* 

I, of flanges 45 

Ad? r7I X 2°§ X 17 

36 in. wide concrete trans- 
formed section 


7260 
1230 
fotal = 9047 


124,000 X 15 
M L 18.000 


/ 


284,000 ft.-lb 
284,000 X I2 

9047 
3800 lb. per square inch 


10°5 


Designing Cross Beam for Vertical 
Moments, Shear, and Torsion. 
MM wos 1,480,000 ft.-lb. (Fig. 3) 


1480 X 12,000 
drequired 161 x 24 
.) v4 


about 86 in. is available 


65 in 


1450 


A « (positive) 15*2 sq. in 


I-l3 x 356 

Use ten bars to provide this total area. 
(535 

33 X 0-37 Xx 86 

square inch. Use six enclosed stirrups 
5 in. apart for the first 3 ft. and 12 in. 
apart for the remainder. The stirrups 


120)10% 


Umar 170 lb. per 

















Fig. 5.—Cross Section of Beam 
between High- and Low-pressure 
Turbines. 
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are to be welded to the embedded steel 
girder 
1050 

A 5 (negative) (1-13 x 86) ‘1. Use 
eight bars to provide this total area, bent 
in from the columns 

The loads acting on the beam do not 
coincide with the centre of gravity of the 
beam, so they create torsional stresses 
Fig. 8 indicates the loads, torsional 
moments, and stresses, which in this 
instance are small and can be neglected 
The steel girder should have diaphragms 
between the flanges at close intervals and 
holes through the web to permit the 
placing of the concrete 


General Considerations. 


The other parts of the turbine founda- 
tion, not included in this paper, should 
be designed similarly to the frame 
analysed. Torsional stresses, which were 
negligible in this case, are usually of 
considerable magnitude in the side beams, 
and require substantial torsional rein- 
forcement 

All openings should have large haunches 
to reduce concentrations of stress. The use 
of cantilevers should be discouraged. The 
foundation should be entirely separated 
from the surrounding building construc- 
tion to avoid transmitting vibrations 
Reasonably low stresses should be used 
in the steel and concrete, and a certain 

















between Low-pressure Turbine and 
Generator. 
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Fig. 7..-Diagram of Shear Forces. 
minimum percentage of 
should be maintained. 
The supporting sub-foundation should 
be very substantial, preferably a solid 
slab several feet thick, and adequate 
dowels should tie the different parts 
together. Below the so-called founda- 
tion there is a sub-basement which houses 
the condenser, pumps, steam-pipes, intake 
and discharge tunnels, etc. The quantity 
of concrete around and below them is so 
large that it precludes the influence of 
vibration between the plant and the 
subsoil. Experience with large generators 


reinforcement 
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Fig. 8.—Torsional Loads, Moments, 
and Stresses. 


has led to discontinuing the separation 
of the turbine and building foundations 
below the. so-called basement level. 

To provide a true level for the bearing- 
plates, a grouting space of 2 in. to 6 in. 
is usually provided. As laitance on the 
surface may be objectionable, it is some- 
times specified that the concrete shall be 
thicker and chipped after hardening. 


Patent Relating to Concrete. 


Prestressed Concrete Structures. 


A METHOD of constructing hollow pre- 
stressed concrete structures such as tanks 
and chimneys, comprises arranging a 
wire to form, in plan, a polygonal figure, 


the direction of the wire being reversed 
at each corner thereof to form a loop 
projecting beyond the cross section of 
the intended hollow structure, tensioning 
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the wire at its free ends and possibly at 
one or more loops, casting the concrete 
to embed the straight sides of the figure, 
allowing the structure to harden, and 
cutting off the projecting loops. Gener- 
ally the wire will form one or more 
polygonal-section helices extending the 
whole or part of the height of the struc- 
ture. A hollow structure as in Fig. 1 is 
constructed by erecting temporary scaf- 
folding (16) at the corners of the intended 
structure and looping wires (2, 3) around 
sheaves (10) attached thereto, the free 
ends of the wires being secured to a 
stationary sheave (12) and a movable 
sheave (13). The wire is tensioned by a 
hydraulic jack (15) which forces sheaves 
12 and 13 apart. Shuttering is then 
erected and concrete sprayed or cast to 
embed the straight parts of the wires 
within the walls (4). After hardening the 
loops (17) are cut off leaving the shell of 
the completed structure in compression. 
In forming cylindrical structures the 
wires lie tangentially within the walls.— 
No. 630,591. S. Macerata. July 15, 
1947. 
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STEEL FORMS 


e Multiple System of Interlocking 
STEEL SHUTTERING 


in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.1 
"Phone: SLOane 5236. *Grams: Byrdicom, Wesphone, London. 
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FOR ALL CONCRETE CURING 


An easy 

and certain 

method of re- 

taining the maxi- 

mium moisture con- 

tent in newly-laid 
concrete. It can be used 

by unskilled labour on 
horizontal and vertical surfaces. 


RITECURE is sprayed on the concrete surface and forms a cellophane-like skin which ensures the 
retention of the maximum amount of moisture in the concrete. It has been effectively and 
economically used on over six million yards of roads, runways, floors, cooling towers, etc., in this 
country and for many million yards of concrete abroad in extremely high and low temperatures 
and varying climatic conditions. Its use is backed by a highly skilled Technical Service with an 
extensive experience in concrete curing. For full details, send to: 
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TENSION IN CONCRETE BEAMS. 


Diagonal Tension in Reinforced Concrete 
Beams. 


Tests have recently been made at the 
United States National Bureau of Stand- 
ards in Washington on the effect of shear- 
ing stresses in reinforced concrete beams. 
It is known that the capacity of a beam 
to resist failure by diagonal tension, of 


beams being tested on the longer spans 
to emphasize the effect of the Gepth-span 
ratio. Various amounts of shear and 
tensile reinforcement were used, the latter 
having a special anchorage to avoid failure 
in bond. Generally three specimens were 
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Fig. 1.—-Shearing Stress in Concrete and Tensile Stress in Stirrups. 


which the shearing stress is a measure, 
is influenced by a number of factors in- 
cluding the compressive strength of the 
concrete, the amount, distribution, end 
yield-point strength of the shear reinforce- 
ment, the size, number, and yield-point 
strength of the bars used as tensile rein- 
forcement, and the ratio of the effective 
depth of the beam to the distance of the 
load from the support. These four fac- 
tors were considered in this series of tests 

The test specimens were of two sizes, 
namely 18 in. deep by 8 in. wide for a 
span of 6 ft., and 15 in. deep by 6 in. wide 
for spans of 8 ft. to ro ft., the smaller 
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cast for each variation in size, amount of 
reinforcement, and strength of concrete 
The beams were tested in an hydraulic 
testing machine with the beams supported 
on rockers. The load was applied at five 
positions, namely a central concentrated 
load, two loads 6 in. from the centre of 
the beam, and at the third and quarter 
points. In the case of the beams of 
9 ft. 7 in. span the loads were applied 
2 ft. 8} in. on each side of the centre 
Strains in the bars were measured by 
electrical resistance gauges and the defle« 
tions by dial gauges 

In general the beams developed small 
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DIAGONAL TENSION IN CONCRETE BEAMS. 


vertical cracks near the centre of the span 
at a load about 20 per cent. of the maxi- 
mum load for the beam. At a load of 
nearly 40 per cent. of the maximum the 
first crack appeared near the support and 
this later developed into a diagonal ten 
sion crack; as the load was increased 
this crack gradually extended to a point 
near the load, and finally opened to pro 
duce failure A stress of 20,000 Ib. per 
square inch in the stirrups was developed 
at a load between 42 and 58 per cent. of 
the maximum, and a stress of 40,000 lb 


(CONCRETE) 
This 


beams of this 
expression 1S 


V. Jo Op 


in which V, is the maximum shearing 
stress, p the ratio of tensile reinforcement 
to the cross-sectional area of the beam, 
d the effective depth of the beam, a the 
distance from the nearest concentrated 
load to the support, and v the area of 
shear reinforcement divided by the pro 
duct of the width of the beam and the 
spacing of the stirrups 


series empirical 


d 


a 


, 
O-12/, 2500 V i 


This expression, 
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Typical Relationship between Stress in Stirrups and Applied Load. 


Fig. 2. 
per square inch at loads between 60 and 
So per cent. of the maximum. Fig. | 
shows, for each type of loading, the rela- 
tionship between the computed shearing 
stress in the concrete and the average 
stress in the stirrups calculated from the 
recorded strains. As the yield point was 
reached in one stirrup the stress in adja 
cent stirrups increased, indicating that 
the tension was being resisted by the other 
stirrups. <A typical pattern of the stress 
variation in the stirrups for increasing 
load is shown in Fig. 2 

As a result of these tests and those of 
other investigators an expression is given 
for the maximum shearing stress for the 
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it is emphasized, is not of general appli- 
cation, but gives, within the range nor- 
mally associated with concrete testing, 
the shear strength of all the beams tested. 
It shows that the strength in shear varied 
with the compressive strength of the con- 
crete multiplied by a factor representing 
the ratio of the depth of the beam to the 
distance of the load from the support, 
and with the square root of the ratio of 
web reinforcement and the first power of 
the ratio of tensile reinforcement 
Details of these tests, from which the 
above is taken, are given by Mr. A. P 
Clarke in the Journal of the American 


Concrete Institute for October, 1951 
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SMITHS 


FIREPROOF FLOORS 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


2 WAY REI N FORCED The Two-way Reinforced Floor for 
a . distribution of point loads with 
SUSP E N D E D efficiency and economy, employing 

CONCRETE FLOORS the original system of steel Telescopic 

Centers. 


SMITH’S FIREPROOF FLOORS LTD 


IMBER COURT + EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 
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(& SARON «RAILWAY VIADUCT IN PRESTRESSED CONCRETE. 


A Railway Viaduct in 


A PRESTRESSED concrete viaduct has been 
built by British Railways, Western 
Region, at Barmouth, North Wales, to re- 
place a timber structure. The viaduct 
consists of six spans of 40 ft. supported on 
precast reinforced concrete cross-heads 
carried by reinforced concrete piers on 
plain concrete foundations. Each span 
comprises twelve prestressed precast 
beams of I section, 2 ft. 2 in. deep by 
1 ft. 4 in. wide. On the outer beams on 


Prestressed Concrete. 


ture with a cube crushing strength at 
21 days of between 7500 and 8896 lb. per 
square inch 

The beams were cast in timber moulds 
and the cavities for the longitudinal cables 
were formed by inflatable rubber tubes ; 
the holes passing through the lower flange 
of the beams for the transverse cables were 
formed by metal tubes inserted in the 
moulds. The ends of the beams are pro 
vided with convex steel plates which fit 


Fig. 1. 


each side is a reinforced concrete plinth 
extending to 12 in. above rail level. The 
handrailing is of precast concrete posts 
with tubular steel handrails. The plinths 
were cast in short lengths with a gap of 
} in. between them to avoid their acting 
in conjunction with the beam (Fig. 1) 
The precast beams, which were made at 
the Western Region Concrete Depot at 
Taunton, each contains five cables of the 
Freyssinet type with twelve o-2 in 
diameter wires in each cable. The cables 
were stressed to 23 tons each and were 
grouted under a pressure of 50 lb. per 
square inch. After erection the beams 
were stressed in a transverse direction by 
five cables in each span; the force in 
these cables is 27 tons per cable. The 
concrete in the beams is a 1: 1}: 3 mix- 
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into concave steel plates set in the cross- 
heads (Fig. 2) 

The beams were designed to carry the 
loads specified in the report of the Bridge 
Stress Committee (1928) for a maximum 
speed of 30 miles per hour. One beam in 
four was loaded at the works at Taunton 
in the frame shown in Fig. 3 by means of 
hydraulic jacks.- At the design load plus 
an allowance for impact the deflection did 
not exceed 0-42 in. and under the dead 
load plus one-and-a-half times the live 
load and allowance for impact the deflec- 
tion did not exceed 0-63 in. The com- 
puted deflection under working load was 
o-5 in. The lower flanges of the beams 
were examined with a microscope but no 
cracks were detected under the greatest 
load. 
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RAILWAY VIADUCT IN PRESTRESSED CONCRETE 


Ihe beams and cross-heads were erected 
by cranes travelling on the railway track 
Ihe heaviest member lifted by one crane 
weighed to tons. After the twelve beams 
of one span were erected, mild steel bars 
with threaded ends were inserted in the 
cavities left for the transverse cables and 
were tensioned temporarily by nuts beat 
ing on steel plates \ temporary track 
was then laid with the sleepers resting 
directly on the beams and the crane was 
moved forward to erect the next span 
Three spans were erected during a week 
end, and a temporary timber span was 
constructed to join the partly-completed 
concrete structure to the remaining por 
tion of the timber viaduct so that the 
railway services could continue during the 
following During this time the 
transverse cables were inserted, tensioned, 
and grouted, and the ballasted track laid 
rhe remaining three spans of the bridge 
were erected in a similar manner a week 
later. A bituminous compound was ap- 
plied around the holes to prevent the 
escape of cement mortar when the cables 
were grouted. Recesses were formed 
along the edges of the top flanges of the 
beams, and after the transverse stressing 


week 
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Fig. 2._-Rocker Bearings. 
the joints were waterproofed with hemp 
and bitumen. Provision for draining the 
deck is made by 1} in. diameter steel pipes 
cast in the plinth 

In order to interfere as little as possible 
with the railway services the reinforced 


Beam and Testing Frame. 
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VIBRO PILES 


at Carrington Power Station 


At this site more than 3,000 Vibro piles were 
driven, the pile lengths ranging from 26 to 50 ft. 
All pile tops were finished to the required level, 
a matter of no difficulty with Vibro cast-in-place 
piles. 
Consulting Engineers: C. S. Allott & Son (Manchester). 


General Civil Engineering Contractors: A. Monk & Co. Led. 
Sub-contractors for Vibro piling : john Gill Contractors Ltd. 


Photograph by courtesy of 
British Electricity Authority. 








BRITISH STEEL PILING CO. LTD. 


Kings House, 10 Haymarket, S.W.1I. Tel.: Trafalgar 1024/8. Grams: Pilingdom, Lesquare, London 
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: 333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
) of the Municipal College Extensions in Anglesey Road, Portsmouth 


| Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONCRETE PILES ito. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, S.W.7 


Telephone: Fremantle 0035-6 
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concrete piers and mass concrete founda- 
tions, which were on firm sand 1o ft. 
below ground level, were built between 
the foundations of the timber structure. 
The pillars are 3 ft. square and faced 
with precast concrete blocks which, 
together with the new concrete abutment 
at one end of the viaduct, were bush- 
hammered 


The viaduct was designed under the 


direction of Mr. M. G. R. Smith, Civil 
Engineer, Western Region, British Rail- 
ways, and the erection of the cross-heads 
and superstructure was carried out by the 
railway staff. The contractors for the 
reinforced concrete piers and foundations 
were Messrs. Davies Bros., of Barmouth, 
and the precast facing blocks for the 
piers were supplied by the Welshpool 
Concrete & Construction Co. Ltd. 


Hydrophobic Cement. 


In the January, 1952, number of this 
journal reference was made to a report 
that a Russian chemist had invented a 
hydrophobic cement. The A.S.P. Chemi- 
cal Co., Ltd., of Gerrards Cross, now 
inform us that a hydrophobic cement, for 
which a patent application has been made, 
was produced in their laboratory in 
August, 1950. This type of cement was 
produced in connection with soil stabilisa- 
tion in order that the cement could be 
stored, uncovered, without deterioration 
The initial setting time is 2 hours 50 
minutes, and the final setting time 3 hours 
55 minutes 

Absorption tests were made on prisms 
made of standard sand, ordinary Portland 
cement as received from the makers, and 
with hydrophobic cement fourteen days 
after casting. The absorptions calculated 
as a percentage of the dry weight were : 
Ordinary Portland cement—1 hour, 0-67 ; 
24 hours, 3-22; 3 days, 4°87; 7 days, 
6-06. Hydrophobic cement—1 hour, 0-52; 
24 hours, 2-63; 3 days, 3-79; 7 days, 
4°72 


Lectures on 


At Heriot-Watt College, Edinburgh. Mr 
John V. Valentine on Concrete Tech- 
nology. Twelve lectures on Wednesdays 
starting January 7 : 

At the College of Building, Clarence 
Street, Liverpool 3. Mr. J. P. Mitchell on 
Prestressed Concrete Design; twelve 
lectures on Mondays starting January 12 
Mr. C. A. Perry on British Standards and 
Codes of Practice for Building Materials ; 
ten weekly lectures on Wednesdays start- 
ing January 14 

The Departments of Civil and Mechani- 
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The moisture-resistant property 
tested by spreading hydrophobic cement 
in a damp cupboard at 90 per cent. rela- 
tive humidity for seven days and turning 
it over at intervals. Three 6-in. cubes of 
1:2:4 mixture were then made. The 
average density was 143 lb. per cubic foot, 
and the average compressive strength 
2390 lb. per square inch at seven days 
Similar cubes made with ordinary Port- 
land cement had a density of 147} Ib. per 
cubic foot and a compressive strength of 
2540 lb. per square inch 

It is claimed that this cement is water- 
resistant so long as it remains static, and 
the water-resistant properties are reduced 
when the cement is agitated with the 
abrasive aggregate in the concrete mixer. 
It is also shown by tests that this cement 
imparts a degree of waterproofing to the 
concrete. 

Hydrophobic cement is made by intro- 
ducing a chemical with the gypsum in the 
grinding mill. This type of cement is 
not yet on sale, and further experiments 
are being made 


was 


Concrete. 


cal Engineering, Nottingham University, 
with the assistance of the Cement and 
Concrete Association, have organised a 
course of lectures on Prestressed Concrete, 
Design Principles and Methods. The 
course will consist of eleven weekly lec- 
tures on Wednesdays from 3.30 p.m. to 
5.30 p.m. commencing January 7. The 
syllabus and enrolment forms can be 
obtained from Mr. R. C. Coates, Depart- 
ments of Civil and Mechanical Engineer- 
ing, University of Nottingham, Univer- 
sity Park, Nottingham. 
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A NEW MATERIAL FOR EXPANSION JOINTS. 


A New Material for 
Joints. 
A PLASTIC material for forming a water 
barrier in joints in concrete is available in 
the shape of the cross-section shown in 
Fig. 1 Ihe material is claimed to be 
chemically inert, resistant to water, acids 
and alkalis, and to withstand variations 
of temperature between o and 212 deg. | 
without deterioration of its 
physical properties. The material, which 
is known as “ Durajoint"’, is supplied in 


Expansion 


SeCTIOUS 


Fig. 1. 


widths of 2} in., 3? in.,6in.,andgin. It 
is suggested that for these widths the head 
of water which the joint is required to 
should not exceed, for ordinary 
quality concrete, 6 ft., 15 ft., 28 ft., and 
50 ft. respectively, or twice these heads 
with high-quality concrete The material 
is tough and flexible, and is supplied in 
lengths up to 50 ft Where longer lengths 


resist 
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are required it is possible to join the strips 
by overlapping the ends and heating and 
pressing together the overlaps. The 
material is manufactured by the Micanite 
& Insulators Co., Ltd., Walthamstow 
London 
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STEEL 
TRENCH 
SHEETING 


(Regd. design 
No. 850839) 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to: 
DORMAN 


LONG & CO. LTD., 


SHEET DEPT. 


AYRTON WORKS, MIDDLESBROUGH 


London Office: 


Terminal House, 52 Grosvenor Gardens, S.W.1 
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Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word : minimum 10s. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number 1s.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATION VACANT. Well-known Midlands firm re 
quire for their London branch an engineer to take charge 
of and control drawing office. Applicants must have know 
ledge of reinforced concrete frames and steelwork and 
various forms of floor, roof, and staircase construction ; be 
familiar with drawing office practice (including relevant 
correspondence) and sitework, and possess experience in 
the preparation of designs, calculations, and detailing, and 
have complete knowledge of codes of practice and building 
regulations. Write fully experience, technical qualifica 
tions, and salary required. Box AC76349, SAMSON CLARKs, 
57/61 Mortimer Street, London, W.1 


SITUATION VACANT. Designer-draughtsman required in 
London head office of old-established reinforced concrete 
engineers specialising in hollow-type floor construction. 
Progressive post. Write full qualifications and salary re 
quired. Box 162, AtLarpyce Patmer, Ltp., 109 Kings 
way, London, W.C.2 


SITUATIONS VACANT The Trussed Concrete Steel Co., 
Ltd., Truscon House, 35-41 Lower Marsh, London, S.E.1, 
have vacancies for designers, detailers, and draughtsmen in 
their London, Birmingham, and Manchester offices. Pre 
vious experience in reinforced concrete design and detailing 
is important. Five-days’ week and pension scheme. 
Apply in writing to the above address, giving full particulars 
of age, education, and previous employment 


SITUATIONS VACANT Experienced reinforced con 
crete designers required for Bristol and Sunburv-on 
Thames offices of reinforcement manufacturers. Positions 
offer opportunity to gain experience of wide range of 
structures. Attractive salaries offered to suitable appli 
cants Applications in confidence, stating qualifications 
and fullest details of experience, to Box 2609, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 


SITUATIONS VACANT Reinforced concrete detailer 
designer and two experienced detailers required by civil 
engineering contractors. Victoria area. Superannuation 
scheme Box 3612, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT Reinforced concrete designer 
required for Sheffield office Write, with details of age, 
experience, and salary required, to Tue Secretary, McCaut 
& Co. (Sheffield), Ltp., P.O. Box 41, Sheffield 


SITUATION VACANT Technical sales representative 
required, preferably qualified, for Lee-McCall system of 
prestressed concrete. Apply to THe Secretary, McCatis 
MacA.Loy, Lrp., P.O. Box 41, Sheffield. 


SITUATION VACANT Consulting structural engineer, 
Westminster, requires senior designer-draughtsman with 
first-class experience in reinforced concrete for responsible 
position. Experience in structural steelwork an advantage 
High salary and good prospects for suitable applicant 
Write in confidence stating age, qualifications, and full 
details of experience. Box 3613, ConcRETE anp Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION VACANT Production engineer required for 
fabricated wire mesh welded products. Capable of design 
ing, planning, and developing production on own initiative, 
and of obtaining optimum output from operatives in modern 
well-equipped factory in Midlands town with reasonable 
accommodation facilities. Reply in strict confidence, stat 
ing age, salary required, full qualifications and experience, 
to Norcross & Partners, Management Consultants, 
111 New Street, Birmingham, 2 


CONSTRUCTIONAL 


| 





ENGINEERING 


DRAUGHTSMEN 


Simon-Carves Limited recently an- 
nounced the opening of an additional 
new drawing office in Mayfair. The 
firm specialises in the design and 
erection of Power Stations, Coal 
Preparation and Chemical Plant, and 
the new office will be devoted to rein- 
forced concrete work. There are still 
a large number of vacancies for detail 
draughtsmen with sound experience 
of reinforced concrete industrial struc- 
tures. Salaries are above average, a 
pension scheme is in operation, working 
conditions and scope are excellent, and 
free meal vouchers are provided. Brief 
relevant details should be sent to 


Staff & Training Divn. (Ref. L13), 
Simon-Carves Limited, 

Cheadle Heath, 

Stockport, Cheshire. 


All candidates will be interviewed in London 


SITUATIONS VACANT The British Reinforced Con- 
crete Engineering Co., Ltd., require several qualified 
designers and detailers with specialist experience for their 
Stafford, London, and Newcastle upon Tyne offices. Five 
days’ week and staff pension scheme Apply to B.R.C, 
Encineerinc Co., Lrp., Stafford 


SITUATION VACANT Consulting engineers require 
reinforced concrete designer-draughtsman wit about 
2 years’ experience. Salary according to experience. Pen 
sions scheme in existence. Apply in own writing, with 
copies of references, etc to J. D. & D. M. Warsow, 
18 Queen Anne’s Gate, Westminster, 5 Wir 


SITUATION VACANT. Old-established Tees Side firm 
requires section leader reinforced concrete designer 
draughtsman, fully experienced in designing and detailing 
reinforced concrete structures, foundations, and other civil 
work. Apply, giving full particulars and experience, quoting 
reference “D”, to Box 3615, Concrete anv Construc- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Required 
reinforced concrete designer for 
and hollow tile construction. Pension scheme operating 
Every alternate Saturday. Attractive salary forright man 
Apply, stating experience and salary required. Box 3617, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14, Dart 
mouth Street, London, 5.W.1 


SITUATION VACANT Wanted. Young concrete en 
gineer as assistant manager in prestressed concrete work, 
Wythenshawe, near Manchester. Apply Fram Co., 165 
Plymouth Grove, Manchester 


SITUATION VACANT Well-known engineering and 
construction company invites applications from foremen 
skilled in steel bending and f'xing— required immediately for 
contracts in the Middle Fast and East Africa. Engage 
ments will be from 6 to 12 months. Applicants single or go 
unaccompanied. Apply in writing, stating age, experience, 
etc., to Box M.408, c o Streets, 110 Old Broad Street 
London, E.C.2. 


SITUATIONS VACANT Leading and senior civil engin 
eering draughtsmen required with experience of reinforced 
concrete work and foundations for heavy industrial build 
ings and equipment. Also draughtsmen with experience 
of railway track layout. Permanent employment with 
good prospects to men with skill and initiative. Pension 
scheme in operation. Apply, stating age, experience, wage 
required, and when at liberty, to Curer Tecunicat Enoin- 
EER, CENTRAL ENGINERRING Department, Dorman, 
Lone & Co., Lrp., G.P.O. Box 11, Royal Exchange, 
Middlesbrough, Yorks. 


Fully experienced 


light-framed structures 


(co ttimued overleaf) 
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Easily 20 
lustable up 
vo 15’ span 
YY pacent 
elescopic 
system, 


Triangular form 
gives maximum 
strength & mini- 
mum weight 
making for 
speedy manipu- 
lation. 


Strong buttressed 
bearing. 











No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to I5 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock. Write or "phone. 


TRIANCO LTD. (D. 26) 


imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 


MISCELLANEOUS ADVERTISEMENTS 


(continued from previous page 


CEMENT & CONCRETE TESTING. Experienced mar 
wanted to take charge of the testing of cement, concrete 
and concrete materials in accordance with British Standards 
Box 3618, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT Design office manager The 
Trussed Concrete Steel Co., Ltd., require managers for 
their local design offices in Manchester and Birmingham 
Applications invited in confidence from qualified engineers 
degree or A.M.1.C.E. or A.M.1.Struct.E.} with considerable 
reinforced concrete design experience. Age preferably 
over 32. Good salary according to experience. Applica 
tions giving details of qualifications, present salary, and 
age should be sent to lHe Secretary, Truscon Hovss 
5-41 Lower Marsh, London, S.E.1 


PROFESSIONAL SERVICES 


PROFESSIONAI SERVICES. Reinforced concrete 
engineer requires spare-time work. Fully conversant 
with L.C.C. regulations and codes. Calculations and full 
details Moderate fees Box 3614, CONCRETE anv Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 


FOR SALE. 


FOR SALE. Sacks, bags, and curing cloths forsale. You 
want the best type and quickest delivery. Write Joun 
Brayvon, Lrp., 26 The Highway, London, E.1 Tele- 
phone: ROYal 1044 


FOR SALE. Steel tubing, 64 in. diameter by 14G, in 
18-ft. lengths, 2s. per ft., ex works. E. SterHens & Son 
Ltp., Bath Street, London, E.C.1 Telephone: Clerken 
well 1731 


FOR SALE. Strong steel plate shuttering panels. 1 ft 
10 in. by 1 ft. 10 in., 15s. each. 2 ft. 10 in. by 1 ft. 4 in., 
178. 6d. each E. Sternens & Son, Lrv., 64 Bath Street, 
London, E.C.1. 


STEEL TRENCH SHEETING FOR SALE OR HIRE 
100—12 ft. x 12 in, wide x 7$ 1b. FS. 65—8 ft. x 12in 
wide x 18 1b. F.S. Enquiries to Box No. 2611, Concrete 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 


FOR SALI For sale as going concern, concrete works in 
Middlesex. Well equipped with modern plant and mach 
inery. Approximate area 183,000 sq. ft., of which 32,750 
sq. ft. is covered space, remainder stacking yards. Covered 
area consists of offices, carpenters’ shop, beam press shop 
casting shop, press shop, brick and reinforcement shop 
Mono rail system installed. Many contracts in hand 
Valid reason for disposal. Write Box 167, 

Murray (advt Lrp., 184 Strand, London 


FOR SALI Regular tonnage new M.S. reinforcing rods 
> > men = 


ft. long. Low price 


phon 17 


t 


Sizes 4” to 1” diame iy 
Pike Bros iinbrook, Buck Tele 

4 FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire BELLMAN’S, 
ferminal House, London, S.W.1 Telephone Sloane 
5259. 

SITUATION WANTED 

SITUATION WANTED. Senior 
experienced chartered civil rines Speci 
forced concrete structures ar undations. Excellent 
references Please write B 1 CONCRETE AND CON- 
STRUCTIONAL ENGINEERING rtmouth Street, London, 
S.W.1. 





“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.| 
England 














Decemser, 1932. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Twice round the clock... 





concrete sufficiently hard for almost any purpose 


On new and urgent work, use ‘417 Cement.” On repairs to 
services —roads, sewers, railways—that must be reinstated without delay, use 
* 417 Cement.’ Concrete made with this cement is ready for almost any duty in 24 hours 
—and for many in a good deal less. For example, in a temperature of 60°-65°F., concrete road 
foundations can be surfaced within 24 hours and opened to traffic immediately; concrete 
floors can be used for foot traffic in 12 to 16 hours. Concrete made with 
* 417 Cement ’ is less liable to damage by frost. Please write =r i"! details. 


447 cement 


QUICK SETTING — EXTRA RAPID HARDENING 


THE CEMENT MARKETING CO. LTD., Portland House, Tothill Sereet, London, $.W.! 
or G. & T. EARLE LTD., Cement Manufecturers, Hull 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Glem. 








CONCRETE AND CONSTRUCTIONAL ENGINEERING  peceusenr, 1952. 





Every 

well-planned road 
laid in | 
Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


REINFORCEMENT FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birmingham, Bristol, Leeds, ioe, Manchester, Newcastle, Sheffield, Cordiff, Glasgow, 
in, Belfast 











M-W.. 
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